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QUALITY ASSURANCE PROJECT PLAN APPROVAL SHEET

U.S. EPA BROWNFIELDS ASSESSMENT GRANT-
‘hazardous substance and/or petroleum’
The Town of Cicero, Illinois
AWARD DATE: June 2004

On behalf of the Town of Cicero, this Quality Assurance Project Plan (QAPP) was prepared by
K-Plus Environmental, LLC (K-Plus) for the Town of Cicero Brownfield Redevelopment Project.
The QAPP was developed following the guidance presented in the United States Environmental
Protection Agency (U.S. EPA) document QA/R-5 Instructions on the Preparation of a Superfund
Division Quality Assurance Project Plan, dated June 2000.

Jon Peterson, U.S. EPA Project Manager

Jan Pels, U.S. EPA QA Reviewer

Craig Pesek, Town of Cicero Project Manager

Dan Caplice, K-Plus Project Manager

Scott Splittgerber, K-Plus QA Manager

Craig Chawla, STAT Analysis Corporation, Laboratory Project Manager
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The following have received a copy of this Quality Assurance Project Plan:

Jan Pels, U.S. EPA QAPP Reviewer

Jon Peterson, U.S. EPA Project Manager
Craig Pesek, Town of Cicero Project Manager
Dan Caplice, K-Plus Project Manager

Scott Splittgerber, K-Plus QA Manager

Craig Chawla, STAT Analysis Corporation Laboratory Project Manager
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ACRONYM LIST

ACM - Asbestos Containing Material

AHERA — Asbestos Hazard Emergency Response Act

ASTs — Aboveground Storage Tanks

ASTM — American Society for Testing and Materials
CONSULTANT COMPANY ACRONYM - “Consultant Company Name’
CFR - Code of Federal Regulations

CNS — Covenant Not to Sue

COC - Chain of Custody

DI - Deionized

DQOs — Data Quality Objectives

DRO - Diesel-Range Organic Compounds

GRO - Gasoline-Range Organic Compounds

HASP — Health and Safety Plan

HUD - U.S. Department of Housing and Urban Development
IEPA — Illinois Environmental Protection Agency

LCSs — Laboratory Control Samples

MDLs — Method Detection Limits

MS/MSD — Matrix Spike/Matrix Spike Duplicate

O&M - Operation and Maintenance

OSHA — Occupational Safety and Health Administration
PARCCS - Precision, Accuracy, Representativeness, Completeness, Comparability, and
Sensitivity

PCBs — Polychlorinated Biphenyls

PE — Performance Evaluation

PID — Photoionization Detector

PPE — Personal Protective Equipment

QA - Quality Assurance

QAPP — Quality Assurance Project Plan

QA/QC - Quality Assurance/Quality Control
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QC - Quality Control

QLs — Quantitation Limits

RPD - Relative Percent Difference

RSD - Relative Standard Deviation

SAP — Sampling and Analysis Plan

SOPs — Standard Operating Procedures

SVOCs - Semivolatile Organic Compounds

TPH — Total Petroleum Hydrocarbons

U.S. EPA - United States Environmental Protection Agency
USTs — Underground Storage Tanks

SRP - Illinois Voluntary Site Remediation Program

VOCs - Volatile Organic Compounds
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1.0 PROJECT MANAGEMENT

The purpose of this document is to describe the personnel, procedures, and methods for
ensuring the quality, accuracy, and precision of data associated with the Town of Cicero
Brownfield Redevelopment Project. The Town of Cicero Brownfield Redevelopment
Project received a $350,000 U.S. Environmental Protection Agency (U.S. EPA)
hazardous substance and/or petroleum grant. The purpose of this grant is to assess
properties potentially impacted by hazardous substances and/or petroleum. Following the
procedures outlined in this Quality Assurance Project Plan (QAPP) will ensure that the
data collected meets the project objectives. This QAPP will be valid for up to five years,
and it will be reviewed annually (from the date of approval) to insure that it is up to date.
This annual review will be documented (letter format is ok) and sent to all recipients of
the QAPP with any updated materials (current laboratory certificates, resumes for new
key staff, etc.) to insert into the QAPP. If substantial changes are anticipated during the
project period (new laboratories, additional analyses, new field methods, etc.), a call will
be arranged with all parties that reviewed this QAPP to determine how to revise this
document.

1.1  Project Organization and Responsibility

Figure 1 presents the organizational structure for the Town of Cicero Brownfield
Redevelopment Project.  All lines of communication, management activities, and
technical direction within this project team will follow this organization arrangement.
Any directions or communications from the U.S. EPA will be given to the Town of
Cicero Brownfield Redevelopment Project Manager. The Town of Cicero Project
Manager will subsequently communicate directions to K-Plus Environmental, LLC
(K-Plus) project manager. The U.S. EPA project manager will be notified of all proposed
changes in personnel.

Responsibilities of key project personnel are outlined below.
U.S. EPA Project Manager
1. Direct, review, and approve QAPP and Sampling and Analysis Plans (SAPs).
2. Provide technical consultation services to the Town of Cicero Project manager
and K-Plus project manager.
3. Review progress reports detailing work accomplished.
4. Review all final reports.
U.S. EPA Quality Assurance Reviewer

1. Review and approve the QAPP.
2. Assist in review of the SAPs.
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Town of Cicero Project Manager

1.
2.

3.

4.
5

Direct project activities.

Prepare and submit progress reports detailing work accomplished, funds spent,
and the project status.

Responsible for review of project deliverables, development of project planning,
and the overview of project strategies.

Review site reports for consistency with objectives stated in work plans.

Provide final signature on all assessments.

K-Plus Project Manager

1.

2.

w

4.

5.

Responsible for planning, coordinating, monitoring, and evaluating of project
field activities.

Before sampling, meet with the Town of Cicero project manager, quality
assurance (QA) manager, and field staff to discuss and establish sampling
purposes, sampling methodology, number of samples, size of samples, sample
preservation methods, chain-of-custody (COC) requirements, analyses required,
and which samples will be duplicated in the field.

Resolve technical problems.

Meet with team members to discuss and review analytical results prior to
completion of reports.

Responsible for environmental reports and documents.

K-Plus Quality Assurance Manager

1.

w

o

Oversee assessment activities to ensure that sampling methodology, sample
preservation methods, and COC procedures are being followed.

Assist in any QA issues with field or laboratory questions, as needed.

Conducts Field Audits.

Maintain a record of samples submitted to the laboratory, the analyses being
performed on each sample, the final analytical results, and data validation reports.
Prepares Data Assessment Report (DAR).

Annual review of QAPP.

K-Plus Data Manager

1.

2.
3.

Maintain a record of all samples collected and the sample identification
information on each sample.

Manage data acquired from field assessments and laboratory analyses.

Assemble data into computer format.
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K-Plus Field Team Leader

1.

2.
3.

4.
5

Complete on-site Health and Safety Plan (HASP) for each property to be
investigated.

Complete a SAP for each property to be investigated prior to any field activities.
Be responsible for oversight of field activities and ensure that procedures for the
field activities related to the QAPP are executed and documented properly.
Submit data generated during field assessment to the data manager.

Procuring, coordinating and qualifying all subcontractors.

K-Plus Field Technical Staff

1.

4.
5

Before sampling, meet with K-Plus project manager to discuss and establish
sampling purposes, sampling methodology, number of samples, size of samples,
sample preservation methods, COC requirements, analyses required, and which
samples will be duplicated in the field.

Be responsible for collection of equipment needed for property assessment work,
which would include personal protective equipment (PPE), sampling equipment,
sample containers and coolers, water-level meters, monitoring devices, and any
other equipment deemed necessary.

Oversee drilling and soil boring work to ensure that proper procedures are
followed during monitoring well installation and soil sample collection from
borings.

Monitor hazardous conditions while conducting field operations.

Submit COC records and field paperwork to field team leader.

STAT Analytical Corporation Laboratory Project Manager

1.

2.

S

Responsible for samples submitted to STAT Analytical Corporation (STAT),
including those released to a subcontracted laboratory.

Responsible for summarizing quality assurance/quality control (QA/QC)
requirements for the project, including those samples analyzed by subcontracted
laboratories.

Maintain laboratory schedule and ensure that technical requirements are
understood by laboratory personnel.

Provide technical guidance to K-Plus project manager.

Ensure accuracy of the laboratory data.
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STAT Analytical Corporation QA Manager

1. Responsible for evaluating adherence to policies and ensuring that systems are in
place to provide QA/QC as defined in the QAPP.

2. Initiate and oversee audits of corrective action procedures.

3. Perform data reviews.

4. Maintain documentation of training.

Mr. Jon Peterson will serve as the U.S. EPA project manager. The U.S. EPA QAPP
reviewer will be Ms. Jan Pels. Mr. Craig Pesek is the Town of Cicero Brownfield
Redevelopment Project, project manager for this project.

Mr. Dan Caplice will serve as the K-Plus project manager. Mr. Scott Splittgerber will
serve as the K-Plus QA manager. The K-Plus data manager and the K-Plus field team
leader will be Ms. Jessica Madsen. The field technical staff includes Mr. Scott
Splittgerber, Mr. Aaron Colin, and Ms. Jessica Madsen, although other supporting staff
from K-Plus may be assigned on an as-needed basis. Resumes for proposed K-Plus
personnel are included in Appendix A.

All K-Plus site personnel will be trained as mandated by the Occupational Safety and
Health Administration (OSHA) Act regulations (29 Code of Federal Regulations
[CFR] 1910.120). Additionally, all site personnel will be properly trained in the
procedures for collecting, labeling, packaging, and shipping of liquid and solid
environmental samples. Persons conducting asbestos surveys will be certified by the
Illinois Department of Public Health (IDPH). The K-Plus project manager will maintain
personnel training records. Field personnel will be trained to use all monitoring devices
and other equipment used in the field.

The laboratory selected for the majority of the analytical work required for this project is
STAT located in Chicago, Illinois. STAT laboratory has been certified under the State of
Illinois Environmental Protection Agency (IEPA) National Environmental Laboratory
Accreditation Program (NELAP), which is administered by the State of Illinois. STAT
NELAP Certification number for their Chicago, IL laboratory is 001853. As an IEPA
NELAP - certified laboratory, STAT has undergone performance evaluations
administered by the State of Illinios for method accuracy and precision. These
evaluations meet the standards required by U.S. EPA. Mr. Don Cortez is the STAT
laboratory director. Mr. Craig Chawla will serve as the STAT project manager. He will
be ultimately responsible for ensuring the quality of the laboratory data. The STAT QA
Manager will be Dr. Pinaki Banerjee.

For analysis of asbestos containing materials (ACM), STAT Chicago, Illinois will do the
analyses. They are National Voluntary Laboratory Accreditation Program (NVLAP)
certified.
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The drilling subcontractor has not yet been selected for this project. However, all on-site
drilling personnel shall have completed the applicable OSHA training. Additionally,
drilling personnel will be required to comply with all site safety regulations covered in
the site-specific HASP, provided under separate cover to this QAPP.

A geophysical survey subcontractor has not yet been selected for this project. However,
in the event a geophysical survey is required, K-Plus will select a subcontractor to
complete the geophysical survey using Electromagnetic (EM) profiling and Ground
Penetrating Radar (GPR). The EM profiling will make two measurements. One, a soil
electrical conductivity which profiles the subsurface terrain and two, a metal sensitive
response which will identify any buried metal objects. The GPR will be used to fine tune
the EM survey where anomalies exist. The GPR can provide the depth and shape of
subsurface objects as well as relative soil type. All on-site geophysical survey personnel
shall comply with all site specific HASP requirements. K-Plus personnel will oversee
and assist any geophysical survey conducted.

1.2 Facility History/Background Information

The Town of Cicero Brownfield Redevelopment Project Brownfield Assessment Grant is
a communitywide project, meaning that specific sites have not been identified for Phase
Il Property Assessments. Therefore, once the Brownfield sites have been identified for
Phase Il work, property-specific information will be provided with the SAPs.

1.3 Project Description and Schedule

The Town of Cicero Brownfield Redevelopment Project’s Brownfield Assessment Grants
are communitywide grants. The Town of Cicero has a list of potential Brownfield sites to
be evaluated consisting of hazardous substance and/or petroleum contamination, and will
prioritize the sites based on access to the properties, potential environmental issues, and
redevelopment potential. The sites with the highest priorities will have Phase | and Phase
Il ESAs conducted as described in the cooperative agreement to understand the extent of
environmental problems on a property. Once the environmental assessments are
completed, the Town of Cicero will pursue cleanup and redevelopment, which is not part
of these grant projects.

The entire Town of Cicero is the targeted community. Nine potential sites that have been
identified are primarily abandoned or marginally used industrial sites. As the project
progresses, sites may be added or removed from the list being considered for
environmental assessments. Once the Brownfield sites have been identified for Phase 11
work, property-specific information will be provided with the SAPs.
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The Town of Cicero Brownfield Redevelopment Project has retained K-Plus as their
consultant to perform Phase | and Phase Il ESAs. The Phase | and Phase Il ESAs are
designed to provide Town of Cicero Brownfield Redevelopment Project and the U.S.
EPA with data to facilitate potential redevelopment of each property investigated. These
data will be used to determine whether there is a threat from potential contaminants,
solutions for any remedial activities, and estimated costs for site redevelopment. The
Phase | ESA is predominantly a fact-finding investigation. The Phase Il ESAs may
consist of one or more of the following tasks:

= Collection and analysis of soil samples

= Collection and analysis of sediment samples

= Collection and analysis of groundwater samples

= Collection and analysis of surface water samples

= Collection and analysis of ACM and LBP, potentially
= |nstallation of groundwater monitoring wells

= Aquifer testing and evaluation of aquifer characteristics
= Test pits or trenching

= Evaluation of geophysical survey results

= Evaluation of natural bio-attenuation processes

= Evaluation of active remedial technologies.

Details of the property-specific sampling activities will be addressed in the individual
SAPs. The findings of each Phase 11 will be presented in a Phase Il ESA report, which is
discussed in later sections of this QAPP.

K-Plus, estimates that it will take approximately 3 to 7 months to perform a Phase Il for
each property. In general, it will take 1 to 2 weeks to prepare a SAP and HASP, 3 to 10
weeks to perform fieldwork including laboratory analyses, 4 weeks to gather any
additional necessary data, and 4 to 6 weeks to prepare a Phase Il report. The time is
dependent on field conditions and laboratory data requirements. Once all of the
assessments are complete, the Phase Il ESA report will be prepared. Table 1 (located at
the end of the QAPP) presents the estimated time frames for this project.

For the project schedule, please note that Phase I ESAs and Phase Il ESAs may be
conducted concurrently for different sites. The Phase | and Phase Il work will not follow
in succession. Based on an ongoing evaluation of Town of Cicero Brownfield
Redevelopment Project’s Brownfield program and the priorities established by the Town
of Cicero Brownfield Redevelopment Task Force, additional properties may have Phase |
ESAs started while Phase Il activities have already begun on other properties.

An IEPA NELAP - certified laboratory will be used to ensure overall analytical quality.
STAT will be the primary laboratory used for lab analyses. Copies of the STAT IEPA
NELAP certificates are included in Appendix B.
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1.4  Data Quality Objectives (DQOs)

DQOs are qualitative and quantitative statements that clearly state the objective of a
proposed project, define the most appropriate type of data to collect, determine the
appropriate conditions for data collection, and specify acceptable decision error limits
that establish the quantity and quality of data needed for decision making. The DQOQOs are
based on the use of the data that will be generated. Different data uses may require
different quantities of data and levels of quality.

1.4.1 Analytical Quality Objectives

Analytical quality objectives are used to ensure that the analysis will accurately and
adequately identify the contaminants of concern, and to ensure that the analysis selected
will be able to achieve the quantitation limits less than or equal to the target cleanup
levels.

1.4.1.1 Field Screening

Field-screening instruments provide a lower quality of analytical data compared to
laboratory equipment in a controlled environment. However, field methods provide rapid
“real-time” results for field personnel in order to help guide field decision-making
processes. These techniques are often used for health and safety monitoring, initial site
characterization to locate areas for detailed assessment, and preliminary comparison of
remedial objectives. This type of field-screening data can include measurements of pH,
temperature, conductivity, turbidity, or similar monitoring data. Field measurements of
pH, temperature, conductivity, and turbidity will be collected during groundwater and
surface water sampling activities. During sampling and other property assessment
activities, the breathing space of site personnel will be monitored for the presence of
volatile organic compounds using a photo-ionization detector (PID). The PID will also
be used to perform field screening of soil and sediment samples in order to assist in the
selection of samples to be submitted for laboratory analysis. Generally, the soil interval
with the highest PID readings at a boring or sampling location will be submitted to the
laboratory. If no volatile organic compounds are detected by the PID, samples will be
selected for laboratory analysis based on the following:

= Obvious discoloration, odor, or other visible signs of contamination.

= If no visible or odorous signs of contamination are evident, a sample from the
zone directly above the water table will be submitted.

= A sample from a depth corresponding to the zone in the subsurface expected to
contain the greatest concentration of contaminants will be submitted. This
selection will be based on the type of release and the history of the area being
investigated and will be determined by the K-Plus project manager.
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1.4.1.2 35 lllinois Administrative Code (IAC) Part 742 — Tiered Approach to
Corrective Action Objectives (TACO) Analyses

The Town of Cicero Brownfield Redevelopment Project may wish to obtain a Covenant
Not to Sue (CNS) from the Illinois Governor’s office once a Certificate of Completion
has been issued by IEPA through 35 Illinois Administrative Code (IAC) Part 742 —
Tiered Approach to Corrective Action Objectives (TACO). Therefore, all laboratory
analyses will be conducted under 35 IAC Part 742 TACO DQO protocol.

STAT, an IEPA NELAP - certified laboratory, will be the primary laboratory for this
project (Certificates located in Appendix B). As discussed in Section 1.1, a NELAP -
certified laboratory is one that has undergone performance evaluations performed by an
IEPA accredited authority, in this case the State of Illinois, for method accuracy and
precision, and meets the requirements set forth by the U.S. EPA. All analyses e.g.,
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
inorganic metals analyses, polycyclic aromatic hydrocarbons (PAHSs), polychlorinated
byphenols [PCBs], hexavalent chromium, cyanide, mercury, pesticides, asbestos, lead
based paint, metals by graphite furnace, percent moisture, herbicides, total organic
content (TOC), and pH will be performed by STAT at their Chicago laboratory. Copies
of the STAT - IEPA NELAP certificates are included in Appendix B. Table 2
summarizes the analyses performed by STAT.

1.4.2 Project Quality Objectives

The project quality objectives process is a series of planning steps designed to ensure that
the type, quantity, and quality of environmental data used in decision making are
appropriate for the intended application. There are five steps in the project quality
objectives process that include problem statement, decision identification, decision
inputs, assessment boundary, and the decision process. The details of these steps are
provided in the following sections.

1.4.2.1 Problem Statement

The Town of Cicero Brownfield Redevelopment Project intends to use the U.S. EPA
Brownfields Assessment Grant funds to investigate properties listed for redevelopment,
and possibly several others as identified by members of the community. Based on the
prioritization, the balance of the funds will be used to conduct Phase I and Phase 1l ESAs.
The intention of the Phase Is will be to identify environmental conditions that may cause
threats to re-development. The property-specific work plans will detail the proposed
methods for identifying contaminants, assessing the hazards posed by these contaminants,
and managing or remediating contaminants for property redevelopment.

Exposure assessments and proposed re-development use of each of the properties are
discussed in the property-specific SAPs.
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1.4.2.2 Decision ldentification

Available information will be used to determine if the subject properties have been
contaminated. To assess the feasibility of property redevelopment, the Town of Cicero
Brownfield Redevelopment Project will ask the following questions:

= Do contaminant levels exceed applicable standards such as 35 IAC Part 742
TACO limits?

= Can the contaminants be managed by eliminating exposure pathways through
engineering and institutional controls?

= Will the property require remediation prior to redevelopment?

= If remediation is too costly based on the expected land use, can the property be
developed for another use?

1.4.2.3 Decision Inputs

Samples of soil, sediment, groundwater and/or surface water will be collected for analysis
as described in the SAPs in order to assess the level of contamination. Samples will be
collected to either assess the data gaps identified from work previously completed or
assess Recognized Environmental Conditions (RECs) noted during the Phase Is. An
REC is the presence or likely presence of any ‘hazardous substance and/or petroleum’s or
petroleum products on a property under conditions that indicate an existing release, a past
release, or a material threat of a release of any *hazardous substance and/or petroleum’s
or petroleum products into structures on the property or into the ground, groundwater, or
surface water of the property or nearby properties. Such data gaps or environmental
conditions may answer the following:

= What is the level of potential exposure to surface or subsurface soils at the
property?

= What is the level of potential exposure to surface water and associated sediments
at the property?

= What is the level of potential exposure to groundwater at the property?

= Have past uses of the property (or adjacent properties) impacted the soil,
sediment, surface water, or groundwater?

= Did past ‘hazardous substance and/or petroleum’ handling or storage activities, if
any, impact the property?

= If any former underground storage tanks (USTs) existed on the property, does
contamination exist near the area of the identified tank?

= Have former aboveground storage tanks (ASTs) impacted the surrounding media
at the property?

= Does fill material (such as slag) used at the property contain contaminants that
may impact soil, sediment, surface water, or groundwater?

= Have uncontrolled dumping or landfilling activities occurred at the property, and
if so, have they impacted the soil, sediment, surface water, or groundwater?
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1.4.2.4 Assessment Boundary

A site map showing the assessment boundary will be provided in each SAP. Because
target properties will be selected based on the results of Phase Is and the nature of
environmental impacts will be property-specific, detailed information regarding the
assessment boundaries cannot be determined currently. However, once the target
properties are identified, information regarding the assessment boundaries will be
included in the associated SAPs. The assessment boundary information in each SAP will
include the property boundaries, potential exposure areas, and sample locations and
depths. It should be noted that the assessment boundary will not necessarily be the
property boundary.

The vertical assessment boundary will vary depending on the end use of the subject
property. Under 35 IAC Part 742 TACO, vertical points of compliance differ for
residential and commercial/industrial uses.

1.4.2.5 The Town of Cicero Brownfield Redevelopment Decision Process

IEPA - 35 IAC Part 742 TACO, generic numerical standards may be the applicable State
standards for cleanup criteria. Soils and sediment will be compared to the applicable 35
IAC Part 742 TACO, Tier | Soil Remediation Objectives (SROs), soil land use standards
presented in Table 3. The 35 IAC Part 742 TACO, Tier I SROs, soil standards for
residential properties and commercial/industrial properties are presented in Table 3
(located at the end of the QAPP). Groundwater results will be compared with the 35 IAC
Part 742 TACO, Tier | Groundwater Remediation Objectives (GROs), presented in Table
3. If sample results collected as part of the property assessment are all below the
applicable 35 IAC Part 742 TACO remediation objectives (ROs), then the redevelopment
project will proceed as planned.

If sample results exceed the applicable land-use specific 35 IAC Part 742 TACO ROs,
the Town of Cicero Brownfield Redevelopment Project will consider the following
options:

= If contaminant levels exceed the 35 IAC Part 742 TACO criteria, then Town of
Cicero Brownfield Redevelopment Project may opt to resample the specific
locations associated with elevated contaminant levels. If any of the resample
results confirm the original data, Town of Cicero Brownfield Redevelopment
Project will consider the second option listed below. If all the resample results
are below the 35 IAC Part 742 TACO limits, no further remedial action will be
pursued at the property.

= |f soil or groundwater contaminant levels exceeding 35 IAC Part 742 TACO
standards are associated only with a specific exposure pathway, Town of Cicero
Brownfield Redevelopment Project may then conduct a property-specific risk
assessment and pursue an exclusion of exposure pathways through the use of
engineering and institutional controls. These controls may be implemented
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through an Operation and Maintenance (O&M) Agreement with 35 IAC Part 742
TACO.

= |f an exposure pathway cannot be eliminated through engineering or institutional
controls, then Town of Cicero Brownfield Redevelopment Project may develop a
Remedial Action Plan to meet the needs of the proposed future use of the

property.

1.5 Quality Assurance Objectives for Measurement

The overall QA objective for each project is to develop and implement procedures for
field sampling, COC, laboratory analysis, and reporting using 35 IAC Part 742 TACO
protocol. Specific procedures for sampling, COC, laboratory instrument calibration,
laboratory analysis, reporting of data, internal quality control, audits, preventative
maintenance of field equipment, and corrective action are described in other sections of
this QAPP.

Data quality objectives for measurements during this project will be addressed in terms of
precision, accuracy, representativeness, completeness, comparability, and sensitivity
(PARCCS). The numerical PARCCS parameters will be determined from the project
DQOs to ensure that they are met. The DQOs and resulting PARCCS parameters will
require that the sampling be performed using standard methods with properly operated
and calibrated equipment, and conducted by trained personnel.

1.5.1 Precision

Precision is the degree of agreement among repeated measurements of the same
parameter under the same or similar conditions. Precision is reported as either relative
percent difference (RPD) or relative standard deviation (RSD), depending on the end use
of the data.

1.5.1.1 Field Precision Objectives

Field precision will be assessed through the collection and analysis of field duplicate
samples. RPDs will be calculated for the detected analytes from investigative and field
duplicate samples. Water matrix samples can be readily duplicated due to their
homogeneous nature; conversely, the duplication of soil or sediment samples is much
more difficult due to their non-homogeneous nature. Due to this difficulty, RPDs of +35
percent and +50 percent for water and soil sample field duplicates, respectively, will be
used as advisory limits for analytes detected in both investigative and field duplicate
samples at concentrations greater then or equal to five times its quantitation limit. A
summary of duplicate samples to be collected is presented in Table 4 (presented at the
end of the QAPP), along with the other quality control samples. Per the 35 IAC Part 742
TACO, field duplicate samples must be provided for each matrix (soil, groundwater, etc.)
sampled. The minimum number of field duplicate samples required for each round of
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sampling is one for every 20 samples. If there are fewer than 20 samples per matrix, one
field duplicate per matrix will be submitted.

Field sampling for asbestos containing materials (ACM) will follow Asbestos Hazard
Emergency Response Act (AHERA) sampling protocols. Asbestos sampling procedures
are documented in K-Plus’ SOP for bulk asbestos sampling included in Appendix E of
this QAPP.

1.5.1.2 Laboratory Precision Objectives

For STAT, precision of laboratory analyses will be based upon laboratory matrix
spike/matrix spike duplicate (MS/MSD) analyses. Precision is reported as RPD or RSD,
and the equation to be used to determine precision is presented in Section 4.3.1.
MS/MSD analyses will be either at a rate of 1 per 20 samples received by the laboratory
or in accordance with laboratory Standard Operating Procedures (SOPs). Table 3b lists
the MSD and RPDs used by STAT.

For the Asbestos STAT, analyst and laboratory accuracy is assessed by re-analysis of
known reference and proficiency test samples. Those samples containing any asbestos
are subjected to a statistical analysis wherein the analyst and laboratory bias is assessed
and the accuracy of the analysis is entered into control charts for the individual analyst
and for the laboratory as a whole. A similar analysis is performed on the comparative
data between visual estimates of asbestos content and point count determinations. STAT
QA Manual 2008 is included in Appendix C of this QAPP.

1.5.2 Accuracy

Accuracy is the extent of agreement between an observed or measured value and the
accepted reference, or true, value of the parameter being measured.

1.5.2.1 Field Accuracy Objectives

The objective for accuracy of the field sample collection procedures will be to ensure that
samples are not affected by sources external to the sample, such as sample contamination
by ambient conditions or inadequate equipment decontamination procedures. Sampling
accuracy will be assessed by evaluating the results of equipment and trip blank samples
for contamination.

A trip blank will consist of a laboratory-prepared sample of reagent-grade water. Trip
blanks will accompany sample containers and be subjected to the same handling
procedures as the field samples, but will not be opened and will be shipped back to the
laboratory with the samples. Trip blanks are required only when VOCs will be analyzed.
Trip blanks will be submitted at the rate of one trip blank per shipping container
containing field samples for laboratory VOC analysis. The trip blank samples will
provide a measure of potential cross contamination of samples by VOCs during shipment
and handling.
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Equipment blanks will be collected by pouring laboratory-prepared water or distilled
water over or through the field sampling equipment and collecting the rinsate in the
proper analytical containers. Equipment blanks must be submitted to the laboratory with
investigative samples and analyzed for the same parameters as the investigative samples.
The minimum required under the U.S. EPA is one per 20 field samples per matrix or, if
less than 20 samples are collected, one equipment blank per day per sample matrix.

Trip and equipment blanks will be analyzed during assessment activities in order to
assess potential problems as they occur.

1.5.2.2 Laboratory Accuracy Objectives

STAT laboratory accuracy will be assessed by determining percent recoveries from the
analysis of laboratory control samples (LCSs) or standard reference materials (SRMs).
The analyses of MS/MSD samples are also utilized to determine laboratory accuracy by
determining percent recoveries from the analysis of MS/MSD samples. MS/MSD
samples will be collected for organic and inorganic analyses at a minimum frequency of 1
per 20 or fewer samples. The equation used to determine accuracy for this project is
presented in Section 4.3.2.3.

The accuracy of the organics analyses also will be monitored through analysis of
surrogate compounds. Surrogate compounds are added to each sample, standard, blank,
and QC sample prior to sample preparation and analysis. Surrogate compounds are not
expected to be found occurring naturally in the samples, but behave analytically similar
to the compounds of interest. Consequently, surrogate compound percent recoveries will
provide information on the effect that the sample matrix exhibits on the accuracy of the
analyses.

In addition, please see Section 5.0 of the STAT QA Manual, located in Appendix C of
this QAPP, for the laboratory’s QA objectives.

Specific details of asbestos STAT QA methodologies are included in their Quality
Manual 2008 located in Appendix C of this QAPP.

1.5.3 Representativeness

Representativeness is a qualitative term that describes the extent to which a sampling
design adequately reflects the environmental conditions of the site. It also reflects the
ability of the sample team to collect samples and laboratory personnel to analyze those
samples in such manners that the data generated accurately and precisely reflect the
conditions at the site.
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1.5.3.1 Measures to Ensure Representativeness of Field Data

Representativeness will be achieved by establishing the level of allowable uncertainty in
the data and then statistically determining the number of samples needed to characterize
the population through the DQO process. It will also be achieved by ensuring that
sampling locations are properly selected. Representativeness is dependent upon the
proper design of the sampling program and will be accomplished by ensuring that this
QAPP, the property-specific SAPs, and standard procedures are followed. The QA goal
will be to have all samples and measurements representative of the media sampled. Field
testing for pH, temperature, and specific conductivity stabilization prior to groundwater
sampling will ensure that representative samples are collected. Soil intervals will be
homogenized for all analyses except VOCs to help ensure that representative soil samples
are collected. Suspected ACM and lead based paint samples will be collected to ensure
enough material is collected to accurately represent the bulk sample.

1.5.3.2 Measures to Ensure Representativeness of Laboratory Data
Representativeness of laboratory data cannot be quantified. However, adherence to the
prescribed analytical methods and procedures, including holding times, blanks, and
duplicates, will ensure that the laboratory data is representative.

1.5.4 Completeness

Completeness is defined as the measure of the quantity of valid data obtained from a
measurement system compared to the quantity that was expected under normal
conditions.  While a completeness goal of 100 percent is desirable, an overall
completeness goal of 90 percent may be realistically achieved under normal field
sampling and laboratory analysis conditions.

1.5.4.1 Field Completeness Objectives

The field-sampling team will take measures to have data generated in the field be valid
data. However, some samples may be lost or broken during handling and transit.
Therefore, field completeness goals for this project will be to have 90 percent of all
samples be valid data. The equation for calculating completeness is presented in Section
4.3.5.1.

1.5.4.2 Laboratory Completeness Objectives

Laboratory completeness will be a measure of the quantity of valid data measurements
and analyses obtained from all the measurements and analyses completed for the project.
The laboratory completeness goal is for 90 percent of the samples analyzed to be valid
data. The procedure for determining laboratory data validity is provided in Section 4.2.2.
The equation for calculating completeness is presented in Section 4.3.5.1.
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1.5.5 Comparability

The confidence with which one data set can be compared to another is a measure of
comparability. The ability to compare data sets is particularly critical when a set of data
for a specific parameter is compared to historical data for determining trends.

1.5.5.1 Measures to Ensure Comparability of Field Data

Ensuring that this QAPP and the property-specific SAPs are adhered to and that all
samples are properly handled and analyzed will satisfy the comparability of field data.
Additionally, efforts will be made to have sampling completed in a consistent manner by
the same sampling team.

1.5.5.2 Measures to Ensure Comparability of Laboratory Data

Analytical data are comparable when the data are collected and preserved in the same
manner followed by analysis with the same standard method and reporting limits. Data
comparability is limited to data from the same environmental media. Analytical method
quality specifications have been established to help ensure that the data will produce
comparable results. Table 3a summarizes the laboratory reporting limits.

1.5.6 Sensitivity

Sensitivity is the ability of a method or instrument to detect a parameter to be measured at
a level of interest.

1.5.6.1 Measures to Ensure Field Sensitivity

The sensitivity of the field instruments selected to measure temperature, conductivity,
turbidity, and the dissolved oxygen (DO) of groundwater for this project will be
measured by analyzing calibration check solutions, where appropriate, that equate to the
lower end of the expected concentration range. The sensitivity of the PID used to screen
samples for organic vapors is relative to background readings in ambient air.

1.5.6.2 Measures to Ensure Laboratory Sensitivity

The sensitivity requirements for laboratory analyses are to be such to an extent as to meet
IEPA standards for both soil and groundwater, IEPA ACM standard of 1%, (AHERA)
and the U.S Department of Housing and Urban Development (HUD) standard for lead-
based paint of 0.5 percent by weight. If analytical methods are deemed to be
insufficiently sensitive, alternative analytical methods may be utilized. Additionally,
minimum laboratory detection limits which exceed 35 IAC Part 742 TACO standards
will be evaluated in the following manner:

= |s the compound expected to be a chemical of concern, or, if the reporting limit
exceeds 35 IAC Part 742 TACO groundwater standards, was the compound
detected in the surrounding soils? If the compound is not an expected COC or
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detected in the soils, then the compound will be considered non-detect. If the
compound is considered a COC or was detected in the surrounding soils, the
compound will be evaluated in a human health risk assessment using half the
detection limit.

= |f the reported detection limit exceeds 35 IAC Part 742 TACO groundwater
standards, does the compound have an established Federal maximum contaminant
level (MCL), and if so, does the reporting limit meet the MCL. If the reporting
limit meets the MCL, the compound will be considered non-detect. If the
reporting limit exceeds the MCL, the compound will be evaluated as part of a
human health risk assessment using half the reported laboratory detection limit.

Table 3a presents the laboratory reporting limits.

1.6 Documentation and Records

Records generated during Phase 1l activities are a critical part of any property assessment.
K-Plus will use select documents for recording information during project activities.
Records to be used for project documentation include field forms, field books, laboratory
data sheets, COC forms, and technical papers. The Town of Cicero Brownfield
Redevelopment Project will retain the records generated during assessment activities for
a minimum of 10 years following the completion of this project. At that time, the Town
of Cicero Brownfield Redevelopment Project will be contacted prior to disposal of these
records.

At a minimum, the draft and final Phase Il Site Assessment report submittal packages
will include the following:

= Text describing field-sampling methodologies, analytical results, conclusions, and
recommendations.

= Figures showing property location, property boundaries, sampling locations, and
summaries of impacted areas.

= Tables comparing all laboratory data to the applicable standards.

= Tables summarizing QA/QC analytical results.

= Complete laboratory data reports, including copies of all COC records.

= Copies of soil boring, groundwater, sediment, and surface water sampling logs.

= Other relevant material needed to support property redevelopment.

= Data Assessment Report that discusses and compares overall field duplicate
precision data from multiple data sets collected for the project for each matrix,
analytical parameter, and concentration level.
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2.0 DATA GENERATION AND ACQUISITION

The purpose of the QAPP is to produce reliable data that will be generated throughout the
assessment by:

Ensuring the validity and integrity of the data;

Ensuring and providing mechanisms for ongoing control of data quality;
Evaluating data quality in terms of PARCCS; and

Providing usable, quantitative data for analysis, interpretation, and decision
making.

2.1 Sampling Process Design

Sample locations, analytical parameters, and frequency of sampling are discussed in the
property-specific SAPs. Laboratory test parameters for the sampling program will
include analysis for one or more of the following parameters:

VOCs (Method 8260)

SVOCs (Method 8270)

PAHs (Method 8310 or 8270 SIM)

Total metals (Methods 6010 or 6020), including mercury (Methods 7470 and
7471) and hexavalent chromium (Method 7196A)
Pesticides (Method 8081)

Herbicides (Method 8151)

PCBs (Method 8082)

Cyanide (Methods 9010C and 9012B)
Lead-based paint (Method 6010 or 7420)
Asbestos (Method EPA-600/M4-82-020)

The laboratory SOPs for these analytical parameters are presented in Appendix C.

Analytical parameters will be chosen based on representative contaminants most
commonly associated with the former activities and/or identified areas (IAs) at each

property.

Sampling will occur as a stepwise process. During initial sampling activities, it is
expected that a variety of chemicals of concern will be analyzed. The initial results may
indicate that only certain chemicals of concern are present. Therefore, later rounds of
sampling will include only those specific compounds or class of compounds present in
the initial sampling events.

QA/QC samples will be submitted in accordance with the QAPP protocols presented in
the following sections. Requirements for QA/QC samples are presented in Table 4.
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2.2 Analytical Methods Requirements

In order to preserve the integrity of samples both before and during analyses, specific
analytical methods and requirements for those methods will be followed. Samples will
be collected, prepared, and analyzed in accordance with the analytical methods outlined
in STAT SOPs (Appendix C). STAT will coordinate all analytical services for this
assessment. The specific analytical method and reporting limits for each parameter are
presented in Table 3a. Preparatory methods for analytical parameters are discussed in the
STAT laboratory SOPs included in Appendix C.

Proper sample containers, preservation, holding times, and volumes for each analytical
parameter are outlined in Table 5 (presented at the end of the QAPP). STAT will provide
all sample containers and preservatives for this project. Sample containers for
groundwater VOC analysis will be pre-preserved with acid by the laboratory. Metals will
be preserved in the field using pre-measured acid vials. In addition, sample containers
for groundwater cyanide analysis will be pre-preserved with NaOH. Soil containers for
VOCs will be pre-preserved with methanol (10mLs for 10g soil).

All sample containers supplied by STAT will be cleaned according to U.S. EPA
standards. QC documentation will be supplied with the sample containers and
preservatives in order to verify their purity. The containers and preservatives can be
traced back to their certificate of analysis from their lot number. The QC
documentation/certificate of analysis shall be maintained on file with STAT.
Additionally, STAT shall provide the field team with trip blanks for VOC analysis and
laboratory-grade de-ionized (DI) water for rinsing field equipment and instruments.

2.3  Sample Handling and Custody Requirements

Proper sample handling and custody procedures are crucial to ensuring the quality and
validity of data obtained through field and laboratory analyses. For example, the
admissibility of environmental data as evidence in a court of law is dependent on the
custody of the data. Custody procedure will be used to document the authenticity of data
collected during the Town of Cicero Brownfield Redevelopment Project Brownfield
Assessment Project. The data requiring custody procedures include field samples and
data files that can include field books, logs, and laboratory reports. An item is considered
in custody if it is:

= |na person’s possession;

= In view of the person after being in their possession;

= Sealed in a manner that it can not be tampered with after having been in physical
possession; or

= |Inasecure area restricted to authorized personnel.
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2.3.1 Sample Collection Documentation

Sample-handling procedures include field documentation, COC documentation, sample
shipment, and laboratory sample tracking. Various aspects of sample handling and
shipment, as well as the proposed sample identification system and documentation, are
discussed in the following sections.

2.3.1.1 Field Books

Detailed records of the field activities will be maintained in field books dedicated to the
Town of Cicero Brownfield Redevelopment Project Brownfield Assessment Project.
Entries will be dated and signed by personnel recording the data. The entries will be
made in ink. Each field book will have a unique numerical identifier permanently
attached, and each page will be numbered, permitting indexing of key data. At a
minimum, information recorded in the field books will include documentation of sample
locations, sampling times, types of samples collected, weather conditions, and any other
information pertinent to the assessment.

2.3.1.2 Field Identification System
Each sample collected during property assessments will be given a unique identification
code. Each unique sample identification will consist of the following:

= Project Identification Code. A two-letter designation will be used to identify the
property from which the sample was collected. Examples of this include the
following:

=  SG - Smitty’s Gas Station
= BF - Bulk facility

= Sample Matrix Code. Each sample will be further identified by a code
corresponding to the sample matrix:

=  GW - groundwater sample

=  SW - surface water sample

= SD - sediment sample
=SS - surface soil sample
=SB - subsurface soil sample
= TB - trip blank sample

= EB —equipment blank sample
= FD - field duplicate sample.

= Location Code. Lastly, each sample will be identified by a location code and
interval as follows (note that surface water, sediment, and surface soil samples
will be numbered consecutively and not given an additional location identifier):
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= MW-## - monitoring well location

= GP-## - location of Geoprobe® or other direct-push boring

= B-## - location of borings completed by methods other than direct-
push.

=  Examples.

= SG-GW-MW-01 = groundwater sample from Monitoring Well 1
Smitty’s Gas Station property

= SG-GW-MW-01-FD = duplicate groundwater from MW 1

Sample bottle labels appropriate for the size and type of containers shall be provided by
STAT. The sample containers will be labeled at the time of sample collection but prior to
being filled. Each label will indicate at a minimum:

Sample identification
Date/time of sample collection
Sampler’s initials

Required analyses

Type of preservative.

All labels will be completed in waterproof ink. An example of a sample label is included
in Appendix D.

2.3.1.3 Field Sample Handling

The possession and handling of samples will be documented from the time of collection
to delivery to the laboratory. K-Plus field personnel are responsible for ensuring that
COC procedures are followed. Field personnel will maintain custody of all samples until
they are relinquished to another custodian, the laboratory, or to the freight shipper.

All samples must be catalogued on a COC form using sample identification codes. A
copy of the COC form is included in Appendix D. The date and time of collection will
be recorded on the form, as well as the number of each type of sample, the method of
preservation, and the type of analysis. The COC SOP is located in Appendix E.

2.3.1.4 Field Sample Packaging and Shipping

Samples will be packaged and transported in a manner that maintains the integrity of the
sample and permits the analysis to be performed within the prescribed holding time.
Prior to shipment, each sample container will be inspected for a label with the proper
sample identification code.
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Samples will be either couriered or shipped via overnight mail to STAT in Chicago, IL.
The laboratory will be contacted in advance to expect shipment so that holding times of
the samples will be conserved. The COC forms will be sealed in a plastic bag and
transported inside the sample cooler. In addition, any shipping receipts will be
incorporated into the COC documentation. Samples will be packed in the cooler using
bubble-wrap packing materials and ice will be sealed in a Ziploc®-type bag. Any
samples suspected of being highly contaminated will additionally be sealed in a
Ziploc®-type bag. The cooler will be taped closed using custody seals provided by
STAT to prevent tampering during transport. Upon relinquishing the sample cooler to
STAT, K-Plus field personnel will sign custody of the samples over to the laboratory by
signing and dating the bottom of the COC form. One copy of the COC documentation
will be retained by the K-Plus data manager and a second copy will be retained by the
laboratory. The integrity of the custody seals shall be noted by STAT on the COC form
upon arrival. In addition, the shipping label will be included with the COC form retained
by the K-Plus data manager.

2.3.1.5 Field Documentation

Field COC procedures will ensure the proper documentation of each sample from
collection in the field to delivery at the laboratory. Custody of samples shall be
maintained and documented at all times. The documentation for each sample will include
the following information:

= COC form
= Sample label with sample identification code
=  Shipping documents.

This documentation will allow for proper identification and verification of all samples
upon arrival at STAT.

2.3.2 Laboratory Chain of Custody

STAT will perform laboratory custody procedures for sample receiving and log-in,
sample storage, tracking during sample preparation and analysis, and storage of data in
accordance with their SOPs. The STAT project manager will be responsible for ensuring
that laboratory custody protocol is maintained. The laboratory’s SOP for sample custody
is presented in Section 7.0 of the Laboratory QA Manual (Appendix C).

2.3.3 Final Evidence Files Custody Procedure

K-Plus will be responsible for the custody of the evidence files and maintain and update
the contents of the files during the project. The evidence files will include all records
relevant to sampling and analysis activities such as boring logs, field books, photographs,
subcontractor reports, laboratory data deliverables, COC forms, and data reviews. K-Plus
will retain this file for a period of 10 years after completion of the assessment.
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2.4  Quality Control Requirements

The quality control requirements ensure that the environmental data collected is of the
highest standard feasible as appropriate for the intended application. Facets of the quality
control requirements are provided in the following sections.

2.4.1 Field Quality Control Requirements

Where applicable, QC checks will be strictly followed during the assessment through the
use of replicate measurements, equipment calibration checks, and data verification by K-
Plus field personnel. Field-sampling precision and data quality will be evaluated through
the use of sample duplicates, equipment blanks, and trip blanks. Sample duplicates
provide precision information regarding homogeneity, handling, transportation, storage,
and analysis. Equipment blanks will be used to ensure that proper decontamination
procedures have been performed and that no cross contamination has occurred during
sampling or transportation. Trip blanks will be used with VOCs only, to ensure that
transportation of samples has not contaminated the samples. If there is any discrepancy
in the sample data, the K-Plus project manager will be notified and, if deemed necessary,
re-sampling of the questionable point scheduled. Requirements for field QA/QC samples
are listed in Table 4. QA/QC sample quantities are also identified in the
property-specific SAPs.

2.4.2 Laboratory QC Requirements

The laboratory QA manager will be responsible for ensuring that the laboratory’s data
precision and accuracy are maintained in accordance with specifications. Internal
laboratory duplicates and calibration checks are performed on one of every 20 samples
submitted for analysis. Other internal laboratory QA/QC is performed according to
laboratory SOP. Soil and water samples that are submitted for laboratory MS/MSD or
spike and duplicate analyses will have an additional set of samples collected from the
sample locations. In the case of VOCs, double the amount will be collected. Typically
laboratories require two to three sample containers for each sample location, therefore,
four to six sample containers will be collected for laboratory MS/MSD analyses (i.e., Six
TerraCore® sample tubes will be collected). If soil VOCs are preserved in the field with
methanol, additional sample volume is not required for the MS/MSD analyses.  For
water analyses of SVOCs, Pesticides/PCBs/Herbicides, 1 Liter bottles are recommended
by the laboratory. The bottles are equipped with screw caps with Teflon liners. Water
samples containing residual chlorine should be field treated to remove the chlorine prior
to collection. Plastic containers or lids may not be used for the storage of samples due to
the possibility of sample contamination from the phthalate esters and other hydrocarbons
within the plastic.
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2.5 Instrument Calibration and Frequency

The calibration procedures to be employed for both the field and laboratory instruments
used during the Town of Cicero Brownfield Redevelopment Project Brownfield
Assessment Project are referenced in this section. Measuring and test equipment used in
the field and laboratory will be subjected to a formal calibration program. The program
will require equipment of the proper type, range, accuracy, and precision to provide data
compatible with the specified requirements and the desired results. Calibration of
measuring and test equipment may be performed internally using in-house reference
standards, or externally by agencies or manufacturers.

The responsibility for the calibration of laboratory equipment rests with STAT. K-Plus
field personnel are responsible for the calibration of K-Plus field equipment and field
equipment provided by subcontractors.

Documented and approved procedures will be used for calibrating measuring and testing
equipment. Widely accepted procedures, such as those published by U.S. EPA and
American Society for Testing and Materials (ASTM), or procedures provided by
manufacturers in equipment manuals will be adopted.

Calibrated equipment will be uniquely identified by the manufacturer’s serial number, a
K-Plus equipment identification number, or by other means. This identification, along
with a label indicating when the next calibration is due (only for equipment not requiring
daily calibration), will be attached to the equipment. If this is not possible, records
traceable to the equipment will be readily available for reference. It will be the
responsibility of all equipment operators to check the calibration status from the due date
labels or records prior to using the equipment.

Measuring and testing equipment will be calibrated at prescribed intervals and/or as part
of operational use. Frequency will be based on the type of equipment, inherent stability,
manufacturer’s recommendations, values given in national standards, intended use, and
experience. Equipment will be calibrated whenever possible using reference standards
having known relationships to nationally recognized standards or accepted values of
physical constants. If national standards do not exist, the basis for calibration will be
documented.

Physical and chemical reference standards will be used only for calibration. Equipment
that fails calibration or becomes inoperable during use will be removed from service,
segregated to prevent inadvertent use, and tagged to indicate the fault. Such equipment
will be recalibrated and repaired to the satisfaction of the laboratory personnel or K-Plus
field personnel, as applicable. Equipment that cannot be repaired will be replaced.

Records will be prepared and maintained for each piece of calibrated measuring and test
equipment to document that established calibration procedures have been followed.
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Records for subcontractor field equipment and K-Plus equipment used only for this
specific project will be kept in the project files. STAT will maintain laboratory
calibration records.

2.5.1 Field Instrument Calibration

Instruments used to gather, generate, or measure field environmental data will be
calibrated with sufficient frequency and in such manner that accuracy and reproducibility
of results are consistent with the manufacturer’s specifications. Field measurement
instruments will include PID units used to detect VOC, pH meters, conductivity meters,
and temperature probes. As applicable, field instruments will be calibrated daily prior to
use. The calibration will be consistent with the standard procedure. The field calibration
procedures are presented in the field SOPs located in Appendix E.

Calibration procedures will be documented in the field logbook and field sampling
sheets. Documentation will include the following:

= Date and time of calibration

= |dentity of the person performing the calibration

= Reference standard used, if applicable

= Reading taken and adjustments to attain proper reading
= Any corrective action.

Trained personnel will operate field measurement equipment in accordance with the
appropriate standard procedures or manufacturer’s specifications. K-Plus field technical
staff members will examine field measurement equipment used during field sampling to
verify that they are in operating condition. The K-Plus field team leader will periodically
audit the calibration and field performance of the field equipment to ensure that the
system of field calibration meets the manufacturer’s specifications.

2.5.2 Laboratory Instrument Calibration

The proper calibration of laboratory equipment is a key element in the quality of the
analysis done by the laboratory. Each type of instrumentation and each U.S.
EPA-approved method have specific requirements for the calibration procedures,
depending on the analytes of interest and the sample medium.

The calibration procedures and frequencies of the equipment used to perform the analyses
will be in accordance with requirements established by the U.S. EPA. The laboratory QA
manager will be responsible for ensuring that the laboratory instrumentation is
maintained in accordance with specifications. Individual laboratory SOPs will be
followed for corrective actions and preventative maintenance frequencies. Laboratory
quality control, calibration procedures, and corrective action procedures are discussed in
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Sections 5.0 and 11.0, 9.0, and 13.0, respectively, of the STAT QA Manual. Instrument
preventative maintenance is discussed in Section 10. STAT’s QA Manual is located in
Appendix C.

2.6 Data Management

K-Plus field technical staff members will manage raw data during field activities. Data
such as geologic profiles, pH readings, and pump test results will be recorded on the
appropriate field forms (examples of which are located in Appendix D) or in field
logbooks. The K-Plus data manager will periodically collect data gathered during
assessment activities in order to maintain results. As appropriate, the K-Plus data
manager will coordinate transfer of raw data to computer formats such as Microsoft®
Excel or Microsoft® Access to better organize and track incoming data. This will enable
the K-Plus data manager to identify any data gaps. Any flaws in field QA/QC will be
brought to the attention of the K-Plus QA manager.

The STAT project manager will be responsible for laboratory data management. STAT
procedures for data review and data reporting are discussed in Section 12.0 of STATs QA
Manual, located in Appendix C. Analytical data reports generated by STAT will present
all sample results, including all QA/QC samples. Soil results will be reported on a dry
weight basis. All data, including QA/QC results, will become part of the project files
and will be maintained by the K-Plus data manager. Upon report delivery, K-Plus
personnel will analyze laboratory data in accordance with accepted statistical
methodologies and will be supervised by the K-Plus data manager.
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3.0 ASSESSMENT/OVERSIGHT

Performance and system audits will be completed to ensure that the field sampling
activities and laboratory analyses are performed following the procedures established in
this QAPP, including the attached SOPs, and the property-specific SAPs. The audits may
be both internally and externally led, as further described below.

3.1 Technical Systems Audits

Generally, system audits are a qualitative measure of adherence to sampling QA
measures overall, including sample collection handling, decontamination procedures,
COC, and recording requirements in the field, as well as sample receiving, log-in, and
instrument operating records in the laboratory.

3.1.1 Field Data

A K-Plus geologist will be present at the site during sampling activities. The geologist
will provide the on-site supervision required during the project. The geologist will be in
daily contact with the K-Plus field team leader, who will then review compliance with the
project objectives and sampling protocol outlined in this QAPP. Any anticipated
modifications to the sampling or measuring procedures will be reported to the Town of
Cicero Project manager and U.S. EPA project manager. K-Plus field technical staff
members will report modifications to the K-Plus project manager, and document the
modification in the field logbook.

Sample data precision will be determined by the collection and subsequent analysis of
sample duplicates, equipment blanks, and trip blanks to verify reproducibility.

3.1.2 Field Screening Instruments

K-Plus field technical staff members will audit and maintain the performance
field-screening instruments. Instruments will be calibrated according to the standard
procedures located in Appendix E, and regular preventative maintenance will be
performed as described in Table 6 (located at the end of the QAPP).
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3.1.3 Report Preparation

Prior to submittal to the Town of Cicero Brownfield Redevelopment Project and U.S.
EPA, all reports will undergo a peer review conducted by a project team within K-Plus.
All components of the report will be checked and initialed by a designated team member.
Town of Cicero Brownfield Redevelopment Project will also review all reports prior to
submittal to U.S. EPA.

3.1.4 Laboratory Data

Laboratory results will be reviewed for compliance against the DQO criteria for the level
of reporting required.

3.2 Performance Evaluation Audits

Generally, performance audits are a quantitative measure of field sample collection and
laboratory analyses quality.

3.2.1 Field Audits

The K-Plus QA manager will conduct audits of field activities. U.S. EPA may also
conduct an independent field audit. At least one field audit will be completed near the
beginning of the sample collection activities for each assessment. If a second phase of
field activities is necessary and the second phase starts more than 6 months following the
initial phase, then a second field audit will be completed. The field audit will include the
following checklist:

Item Description of Field Audit Activities QA Manager Initials

1. Review of field-sampling records

Review of field-measurement procedures

Examination of the application of sample identifications
following the specified protocol

Recalibration of field instruments to verify calibration to the
manufacturer’s specifications

Review of the sample handling and packaging procedures

2
3
4. Review of field instrument calibration records and procedures
5
6
7

Review of COC procedures

Project No. 17094F
KO

www.Kkplus.com



Quiality Assurance Project Plan

Town of Cicero Brownfield Redevelopment Project
Cicero, Illinois 60804

Revision 0

September 30, 2007

Page 29 of 44

If deficiencies are observed during the audit, the deficiency shall be noted in writing and
a follow-up audit may be completed if deemed necessary by the project QA manager.
Corrective action procedures may need to be implemented due to the findings from the
audit. Such actions will be documented in the field logbook.

3.2.2 Laboratory Audits

STAT will perform many, if not all, of the analytical services required during the
assessments. As discussed in Section 1.4.1.2, STAT is a IEPA NELAP/NVLAP certified
laboratory, and a copy of their IEPA NELAP-certificate is located in Appendix B. In
addition, if any asbestos sampling is performed, analysis will be performed by STAT, a
NVLAP-certified laboratory. A copy of their NVLAP certificate is also contained in
Appendix B. As the primary contracted laboratory, STAT will be responsible for all
analytical work for this project using SW-846 methods. The STAT QA manager will be
responsible for ensuring that the laboratory data precision and accuracy are maintained in
accordance with specifications and laboratory SOPs. As an IEPA NELAP -certified lab,
STAT is routinely audited by the State of Illinois Accrediting Authority.

3.3 Reports to Management

For the duration of the project, monthly reports will be prepared by the K-Plus project
manager and submitted to the Town of Cicero Project manager and U.S. EPA project
manager. These reports will serve to inform the Town of Cicero Project manager and
U.S. EPA of the project progress and any significant interim findings that have been
identified. This will streamline the process of addressing issues as they arise and
adjusting the program to better define the environmental concerns. At the completion of
the assessment, draft and final project reports will be issued.
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40 DATAVALIDATION/USABILITY

This section describes the QA activities that will be performed to ensure that the collected
data are scientifically defensible, properly documented, and of known quality, and meet
project objectives. All analytical data collected for the Town of Cicero Brownfield
Redevelopment Project Brownfield Assessment Project will be validated.

The following three steps will be followed to ensure that project data quality needs are
met.

1. Data Verification — Data verification is a process of evaluating the completeness,
correctness, and contractual compliance of a data set against the method standard,
SOP, or contract requirements. Data verification will be performed internally by
the analytical group or laboratory generating the data. Additionally, data may be
checked by an entity external to the analytical group or fixed laboratory. Data
verification may result in accepted, qualified, or rejected data.

2. Data Validation — Data validation is an analyte- and sample-specific process that
extends the qualification of data beyond method, procedural, or contractual
compliance (i.e., data verification) to determine the analytical quality of specific
data sets. Data validation criteria are based on the measurement performance
criteria of the project QAPP. The group that generates the data will perform data
validation. Data validation results are accepted, qualified, or rejected data.

3. Data Usability Assessment — Data usability assessment is the process of
evaluating validated data to determine if the data can be used for purpose of the
project (i.e., to answer the environmental questions or to make environmental
decisions). Data usability will include the following sequence of evaluation:

= First, individual data sets will be evaluated to identify the measurement
performance/usability issues or problems affecting the ultimate
achievement of project DQOs.

= Second, an overall evaluation of all data generated for the project will be
performed.

= Finally, the project-specific measurement performance criteria and data
validation criteria will be evaluated to determine if they were appropriate
for meeting project DQOs.
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In order to perform the data evaluation steps above, the reported data will be supported
by complete data packages which include sample receipt and tracking information, COC
records, tabulated data summary forms, and raw analytical data for all field samples,
standards, QC checks and QC samples, and all other project-specific documents that are
generated.

4.1 Instructions for Data Review, VValidation, and Verification

Requirements

This section describes the process for documenting the degree to which the collected data
meet the project objectives, individually and collectively. K-Plus will estimate the
potential effect that each deviation from this QAPP may have on the usability of
associated data items, its contribution to the quality of reduced and analyzed data, and its
effects on the decision.

The following procedures will be implemented to verify and validate data collected
during the project:

= Sampling Design — How closely a measurement represents the actual environment at
a given time and location is a complex issue. Each sample will be checked for
compliance with the specifications, including type and location. K-Plus will note
deviations from the specifications, and discuss them with the U.S. EPA project
manager.

= Sample Collection Procedures — Sample collection procedures identified in this
QAPP will be followed. If field conditions require deviations, they will be discussed
with the U.S. EPA project manager.

= Sample Handling — Deviations from the planned sample handling procedures will be
noted on the COC forms and in the field logbooks. Data collection activities will
indicate the events that occur during sample handling affecting the integrity of the
samples.

= K-Plus field technical staff members will evaluate the sample containers
and the preservation methods used and ensure that they are appropriate to
the nature of the sample and the type of data generated from the sample.
Checks on the identity of the sample will be made to ensure that the
sample continues to be representative of its native environment as it
moves through the analytical process.

= Analytical Procedures — Each sample will be verified to ensure that the
procedures used to generate the data were implemented as specified. Data
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validation activities will be used to determine how seriously a sample deviated
beyond the acceptance limit so that the potential effects of the deviation can be
evaluated.

Quality Control — QC checks that are to be performed during sample collection,
handling, and analysis are specified in an earlier section of this QAPP. For each
specified QC check, the procedures, acceptance criteria, and corrective action
should be specified. During data validation, the corrective actions that were
taken, which samples were affected, and the potential effect of the actions on the
validity of the data will be documented.

Calibration — Field and laboratory instrument calibrations will be documented to
ensure that calibrations:

= Were performed within an acceptance time prior to generation of
measurement data;

= Were performed in proper sequence;

= Included the proper number of calibration points;

=  Were performed using a standard that bracketed the range of reported
measurement results; and

= Had acceptable linearity checks and other checks to ensure that the
measurement system was stable when calibration was performed.

When calibration problems are identified, any data produced between the suspect
calibration event and any subsequent recalibration will be flagged to alert data users.

Data Reduction and Processing — Checks on data integrity will be performed to
evaluate the accuracy of raw data and include the comparison of important events
and duplicate rekeying of data to identify data entry errors. Section 12.0 of
STAT’s QA Manual (Appendix C) discusses their data reduction procedures.
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4.2 Instructions for Validation and Verification Methods

This section describes the process that will be followed to verify and validate the project
data.

4.2.1 Verification

Field data will be verified by the K-Plus QA manager by reviewing field documentation
and chain-of-custody records. Data from direct-reading instruments used to measure
conductivity, DO, and turbidity will be internally verified by reviewing calibration and
operating records. The laboratory data will be verified in respect to the COC, units of
measure, and citation of analytical methods. Data verification procedures followed by
STAT are discussed in Section 12.4 and 12.5 of the QA Manual (Appendix C), and will
include reviewing and documenting sample receipt, sample preparation, sample analysis
(including internal QC checks), data reduction, and reporting. Any deviations from the
acceptance criteria corrective actions taken, and data determined to be of limited usability
(i.e., laboratory-qualified data) will be noted in the case narrative of the laboratory report.
The QA manager will also verify the use of blanks and duplicates. All applicable
reference and identification codes and numbers will be reviewed as part of the
documentation.

4.2.2 Validation

Data validation will be conducted by K-Plus consistent with the procedure identified in
Section 1.5 of this QAPP. The data verification/validation procedure will identify data as
being acceptable, of limited usability qualified or estimated, or rejected. The conditions
that result in data being qualified or estimated or rejected are identified in Section 1.5 of
this QAPP. The results of the data verification/validation will be provided in data
validation memoranda that are provided to K-Plus’s Project Manager and are included in
the Quality Assurance Management Reports. All sampling, handling, field analytical
data, and fixed-laboratory data will be validated by entities external to the data generator.
The validation procedure will specify the verification process of every quality control
measure used in the field and laboratory. Data validation procedures followed by STAT
are discussed in Section 12.4 of the QA Manual (Appendix C).

Each analytical report will be reviewed for compliance with the applicable method and
for the quality of the data reported.

Data determined to be unusable may require that corrective action be taken. Potential
types of corrective action may include re-sampling by the field team or reanalysis of the
samples by the laboratory. The corrective actions taken are dependant upon the ability to
mobilize the field team and whether the data are critical for the project DQOs to be
achieved. Should K-Plus’s QA Officer identify a situation requiring corrective action
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during data verification/validation, K-Plus’s Project Manager will be responsible for
approving the implementation of the corrective action.

4.3  Instructions for Reconciliation with Data Quality Objectives

This section describes the scientific and statistical procedures/methods that will be used
to determine whether data are of the right type, quality, and quantity to support
environmental decision making for the project.

The Data Quality Assessment (DQA) process is described in Guidance for the Data
Quality Assessment Process: Practical Methods for Data Analysis, EPA QA/G-9, July
1996. EPA QA/G-9 will be used to guide the data assessment on this project. The DQA
process will consist of five steps:

Review DQOs and sampling design
Conduct preliminary data review
Select statistical test

Verify assumptions

Draw conclusions from the data.

agrwdE

While the formal DQA process presented in the guidance may not be followed in its
entirety, a systematic assessment of the data quality will be performed. This process will
include a preliminary data review. Data will be presented in tables and figures to identify
the trends, relationships, and anomalies.

The overall usability of the data for the project will be assessed by evaluating the
PARCCS of the data set to the measurement performance criteria in Section 1.5 of this
QAPP using statistical quantities as applicable. The procedures and statistical formulas
to be used for these evaluations are presented in the following sections.

Project No. 17094F
KO

www.Kkplus.com



Quiality Assurance Project Plan

Town of Cicero Brownfield Redevelopment Project
Cicero, Illinois 60804

Revision 0

September 30, 2007

Page 35 of 44

4.3.1 Precision

In order to meet the needs of the project, data must meet the measurement performance
criteria for precision. Project precision will be evaluated by assessing the RPD data from
the field duplicate samples. Analytical precision will be evaluated by assessing the RPD
data from either duplicate spiked sample analyses or duplicate sample analyses. The
RPD between two measurements is calculated using the following simplified formula:

[ R -R, |
RPD = 1t 21
Ry +R,)r2
X 100
where: R1 = value of first result

R2 = value of second result.

Overall precision for the sampling programs will be determined by calculating the mean
RPD for all field duplicates in a given sampling program. This will provide an evaluation
of the overall variability attributable to the sampling procedure, sample matrix, and
laboratory procedures in each sampling program.

The overall precision requirement will be the same as the project precision. It should be
noted that the RPD of two measurements can be very high when the data approach the
quantitation limit of an analysis. The calculation of the mean RPD will include only the
RPD values for field duplicate sample analyte data that are greater than or equal to five
times the quantitation limit for an analysis.

Poor overall precision may be the result of one or more of the following:

= Field instrument variation

= Analytical measurement variation
= Poor sampling technique

= Sample transport problems

» Heterogeneous matrices.

In order to identify the cause of the imprecision, the field-sampling design rationale and
sampling techniques should be evaluated by the reviewer, and both field and analytical
duplicate/replicate sample results should be reviewed. If poor precision is indicated in
both the field and analytical duplicates/replicates, then the laboratory may be the source
of error. If poor precision is limited to the field duplicate/replicate results, then the
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sampling technique, field instrument variation, sample transport, or heterogeneous
sample matrices may be the source of error.

If the Data Validation Report indicates that analytical imprecision exists for a particular
data set, then the impact of that imprecision on data usability must be discussed in the
Data Assessment Report. It should be noted that the Data Validation Report is
considered to be the QA/QC report supplied by the analytical laboratory, and the Data
Assessment Report will be prepared by K-Plus and submitted as part of the Phase 1l
document.

When project-required precision is not achieved and project data are not usable to
adequately address environmental questions and to support project decision making, then
the Data Assessment Report should address how this problem will be resolved and
discuss the need for re-sampling.

4.3.2 Accuracy/Bias

In order to meet the needs of the data users, project data will follow the measurement
performance criteria for accuracy/bias established in Section 1.5.2.

4.3.2.1 Sample Contamination

QC check samples data will be reviewed to evaluate the accuracy and potential bias of
sample results. If field contamination exists, then the impact of field contamination on
data usability will be discussed in the Data Assessment Report, and the K-Plus project
manager and field team leader should be notified. Differentiate field sample collection
and transport contamination from contamination introduced at the time of sample
preparation and analysis. Note that sample contamination may result in either negative or
positive bias. For example, improperly cleaned sample containers for metals analysis
may result in the retention of metals on interior container walls. This would result in
lower metals concentrations being reported than are actually present in the environmental
sample, which is a negative bias. A positive bias would occur when sample container
contamination results in an additive effect, meaning that reported analyte concentrations
are higher than the true sample concentrations for that analyte.

4.3.2.2 Analytical Accuracy/Bias

The data from method/preparation blank samples, field blank samples, trip blank sample,
surrogate spikes, MS/MSD samples, and LCSs will be used to determine accuracy and
potential bias of the sample data. If the Data Validation Reports indicate that
contamination and/or analytical inaccuracies/bias exist for a particular data set, then the
impact of that contamination and/or analytical inaccuracies/bias on data usability will be
discussed on the Data Assessment Report.
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4.3.2.3 Overall Accuracy/Bias

The data from the method/preparation blank samples provide an indication of laboratory
contamination that may result in bias of sample data. Sample data associated with
method/preparation blank contamination will have been identified during the data
verification/validation process. Sample data associated with method/preparation blank
contamination are evaluated during data validation procedure to determine if analytes
detected in the samples and the associated method/preparation blanks are “real”” or are the
result of laboratory contamination. The procedure for this evaluation involves comparing
the concentration of the analyte in the sample to the concentration of the
method/preparation blank taking into account adjustments for sample dilution and dry-
weight reporting. In general, the sample data are qualified as not detected if the sample
concentration is less than five times (ten times for common laboratory contaminants) the
method/preparation blank concentration. Typically, the common quantitation limit for
the affected analyte is elevated to the concentration detected in the sample.

The data from the field blanks and trip blanks provide an indication of field and
transportation conditions that may result in bias of sample data. Sample data associated
with contaminated field and trip blank samples have been identified during the data
verification/validation process. The evaluation procedure and qualification of sample
data associated with field blank and trip blank contamination is performed in the same
manner as the evaluation procedure for method blank sample contamination, taking into
account the difference in units for aqueous field blank samples collected during soil
sampling programs.

Surrogate spike recoveries provide information regarding the accuracy/bias of the organic
analyses on an individual sample bias. Surrogate compounds are not expected to be
found in the samples and are added to every sample prior to sample preparation/purging.
The percent recovery data provide an indication of the effect that the sample matrix may
have on the preparation and analysis procedure. Sample data exhibiting matrix effects
will have been identified during data verification/validation process.

Matrix spike sample data can provide information regarding the accuracy/bias of the
analytical methods relative to the sample matrix. Matrix spike samples are field samples
that have been fortified with target analytes prior to sample preparation and analysis. The
percent recovery data provide an indication of the effect that the sample matrix may have
on the preparation and analysis procedure. Sample data exhibiting matrix effects will
have been identified during data verification/validation process.

Analytical accuracy/bias will be determined by evaluating the percent recovery data of
LCSs. LCSs are artificial samples prepared in the laboratory using a blank matrix that is
fortified with analytes from a standard reference material that is independent of the
calibration standards. LCSs are prepared and analyzed in the same manner as the field
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samples. The data from LCS analyses will provide an indication of the accuracy and bias
of the analytical method for each target analyte.

Percent recovery is calculated using the following formula:

SSR - SR
where: SSR = Spiked Sample Result

SR = Sample Result or Background
SA = Spike Added.

The percent recovery of LCSs is determined by dividing the measured value by the true
value and multiplying by 100.

Overall accuracy/bias for the sampling events will be determined by calculating the
percent accuracy measurements that meet the measurement performance criteria specified
in Section 1.5.2 of this QAPP. Overall accuracy will be considered acceptable if the
surrogate percent recoveries are met for at least 75 percent of the samples and the LCS
percent recoveries are met for all samples and the MS/MSD percent recoveries are met
for at least 75 percent of the samples.

The Data Assessment Report will discuss and compare overall contamination and
accuracy/bias data from multiple data sets collected for the project for each matrix,
analytical parameter, and concentration level. The Data Assessment Report will describe
the limitations on the use of the project data if extensive contamination and/or
inaccuracy/bias exists or when it is limited to a specific sampling or laboratory analytical
group, data set, analytical parameter, or concentration level. The Data Assessment
Report will identify qualitative and/or quantitative bias trends in multiple performance
evaluation (PE) sample results for each matrix, analytical parameter, and concentration
level. The impact of any qualitative and/or quantitative trends in bias on the sample data
will be discussed. Any PE samples that have false positive and/or false negative results
should be reported and the impact on data usability will be discussed in the Data
Assessment Report.

When project-required accuracy/bias is not achieved and project data are not usable to
adequately address environmental questions and to support project decision making, then
the Data Assessment Report will address how this problem will be resolved and the
potential need for re-sampling.
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4.3.3 Sample Representativeness

In order to meet the needs of the data users, project data must meet the measurement
performance criteria to sample representativeness specified in Section 1.5.3.

Representativeness of the samples will be assessed by reviewing the results of field audits
and the data from field duplicate samples. If field duplicate precision checks indicate
potential spatial variability, then this may trigger additional scoping meetings and
subsequent re-sampling in order to collect data that are more representative of a non-
homogeneous site. Overall sample representativeness will be determined by calculating
the percent of field duplicate sample data that achieved the RPD criteria specified in
Section 1.5.3 of this QAPP. Overall sample representativeness will be considered
acceptable if the results of the field audits indicate that the approved sampling methods or
alternate acceptable sampling methods were used to collect the samples, and the field
duplicates RPD data are acceptable for at least 75 percent of the samples.

The Data Assessment Report will discuss and compare overall representativeness for
each matrix, parameter, and concentration level. Data Assessment Reports will describe
the limitations on the use of project data when overall non-representative sampling has
occurred or when non-representative sampling is limited to a specific sampling group,
data set, matrix, analytical parameter, or concentration level. If data are not usable to
adequately address environmental questions and/or support project decision making, then
the Data Assessment Report will address how this problem will be resolved and discuss
potential need for re-sampling.

4.3.4 Sensitivity and Quantitation Limits

In order to meet the needs of the data user, project data must meet the measurement
performance criteria for sensitivity as specified. Low point calibration standards should
produce a signal at least ten times the background noise levels and should be part of a
linear calibration curve. Document the procedures for calculating method detection
limits (MDLs) and quantitation limits (QLS).

4.3.4.1 Overall Sensitivity and Quantitation Limits

The quantitation limits for the sample data will be reviewed to ensure that the sensitivity
of the analyses was sufficient to achieve 35 IAC Part 742 TACO RO standards. The
method/preparation blank sample data and LCSs percent recovery data will be reviewed
to assess compliance with the measurement performance criteria specified in Section
1.5.6 of this QAPP.

Overall sensitivity will be assessed by comparing the sensitivity for each monitoring
program to the detectability requirements for the analyses. Overall sensitivity will be
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considered acceptable if quantitation limits for samples are less than the acceptable
evaluation criteria (i.e., 35 IAC Part 742 TACO RO standards).

It should be noted that quantitation limits may be elevated as a result of high
concentrations of target compounds, non-target compounds, and matrix interferences
(collectively known as sample matrix effects). In these cases, the sensitivity of the
analyses will be evaluated on an individual sample basis relative to the applicable
evaluation criteria. The need to investigate the use of alternate analytical methods may
be required if the sensitivity of the analytical methods identified in this QAPP cannot
achieve the evaluation criteria because of sample matrix interference.

If Data Validation Reports indicate that sensitivity and/or QLS were not achieved, then
the impact of that lack of sensitivity and/or higher QLs on data usability will be discussed
in the Data Assessment Report.

The Data Assessment Report will discuss and compare overall sensitivity and QLs from
multiple data sets collected for the project for each matrix, analytical parameter, and
concentration level. The Data Assessment Report will describe the limitations on the use
of the project data if project-required sensitivity and QLs were not achieved for all
project data or when it is limited to a specific sampling or laboratory/analytical group,
data set, matrix, analytical parameter, or concentration level.

When project-related QLs are not achieved and project data are not usable to adequately
address environmental questions and to support project decision making, then the Data
Assessment Report will address how this problem will be resolved and discuss the
potential need for re-sampling. In this case, the Data Assessment Report will clearly
differentiate between usable and unusable data for the users.

4.3.5 Completeness

In order to meet the needs of the data users, project data will follow the measurement
performance criteria for data completeness outlined in Section 1.5.4.

4.3.5.1 Overall Completeness

Completeness will be assessed by comparing the number of valid (usable) sample results
to the total possible number of results within a specific sample matrix and/or analysis.
Percent completeness will be calculated using the following formula:

Number of Valid (usable) measurements
Number of Measurements Planned

% Completeness = X 100
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Overall completeness will be assessed by calculating the mean percent completeness for
the entire set of data obtained for each sampling program. The overall completeness for
the Phase Il will be calculated when all sampling and analysis is concluded. Overall
completeness will be considered acceptable if at least 90 percent of the data are
determined to be valid.

The Data Assessment Report will discuss and compare overall completeness of multiple
data sets collected for the project for each matrix, analytical parameter, and concentration
level. The Data Assessment Report will describe the limitation on the use of the project
data if project-required completeness was not achieved for the overall project or when it
is limited to a specific sampling or laboratory/analytical group, data set, analytical
parameter, or concentration level.

When project-required completeness is not achieved and sufficient data are not available
to adequately address environmental questions and support project decision making, then
the Data Assessment Report will address how this problem will be resolved and discuss
the potential need for additional re-sampling.

4.3.6 Comparability

In order to meet the needs of the data users, project data will follow the measurement
performance criteria for comparability outlined in Section 1.5.5.

The comparability of data sets will be evaluated by reviewing the sampling and analysis
methods used to generate the data for each data set. Project comparability will be
determined to be acceptable if the sampling and analysis methods specified in this QAPP
and any approved QAPP revisions or amendments are used for generating the soil,
groundwater, sediment, and surface water data.

The Data Assessment Report will discuss and compare overall comparability between
multiple data sets collected for the project for each matrix, analytical parameter, and
concentration level. The Data Assessment Report will describe the limitation on the use
of project data when project-required data comparability is not achieved for the overall
project or when it is limited to a specific sampling or laboratory/analytical group, data
set, matrix, analytical parameter, or concentration level.

For long-term monitoring projects, data comparability is extremely important. Project
data will be compared to previously generated data to determine the possibility of false
positives and/or false negatives. Variations detected in the data may reflect a changing
environment or indicate sampling and/or analytical error. Comparability criteria will be
established to evaluate these data sets in order to identify statistical outliers to trigger re-
sampling as verified.
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If it is determined that long-term monitoring data are not comparable, the Data
Assessment Report will address whether the data indicate a changing environment or the
anomalies are a result of sampling and/or analytical error. If data are not usable to
adequately address environmental questions and/or support project decision making, then
the Data Assessment Report will address how this problem will be resolved.

Overall comparability of data from split samples (samples that are collected at the same
time from the same location and split equally between two parties using sample
containers from the same source or vendor) will be evaluated by determining the RPD of
detected analytes in both samples following data verification/validation. Analytes that
are detected in only one of the two samples will be assessed by reviewing the data
verification/validation reports for both data sets and determining the cause of the
discrepancy. Overall comparability of split sample data will be considered acceptable if
the RPD for detected analytes with concentrations greater than or equal to five times their
respective quantitation limits does not exceed RPD acceptance criteria for field duplicate
samples.

If screen/confirmatory comparability criteria are not met, then this will be documented in
the Data Assessment Report and the effect on data usability will be discussed. If
oversight split-sampling comparability criteria are not met, then this will be documented
in the Data Assessment Report and the effect on data usability will be discussed. If data
are not usable to adequately address environmental questions and/or support project
decision making, then the Data Assessment Report will address how this problem will be
resolved and discuss potential need for re-sampling.

Overall comparability of data from the groundwater monitoring program will be assessed
by evaluating analyte concentrations over time. The data from monitoring events will be
evaluated for trends, if necessary, using the Mann-Kendall test described in Section
4.3.4.1 of EPA QA/G-9. Suspected outliers will be assessed using the Extreme Value
Test described in Section 4.4.3 of EPA QA/G-9. As the groundwater database becomes
larger, it may be necessary to use different statistical methods to determine trends and
outliers.  Any changes to the statistical methods used for this project will be
communicated to the U.S. EPA prior to initiating the change.

4.3.7 Data Limitations and Actions

Sources of sampling and analytical error will be identified and corrected as early as
possible to the onset of sample collection activities. An ongoing data assessment process
will be incorporated during the project, rather than just as a final step, to facilitate the
early detection and correction of problems, ensuring that project quality objectives are
met.
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Data that do not meet the measurement performance criteria specified in this QAPP will
be identified and the impact on the project quality objectives will be assessed and
discussed within the Phase 11. Specific actions for data that do not meet the measurement
performance criteria depend on the use of the data and may require that additional
samples are collected or the use of the data to be restricted.
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TABLE 1

ESTIMATED PROJECT SCHEDULE



Sep 14, '08

sIM][T[w]|[T]F[s]|s[M]T

=

—

31, '08 Sep 7, '08
D & Task Name Duration Start Finish Predecessors MITIW]|T[F]S
1 Property Profile Forms 30 days Tue 9/9/08 Mon 10/20/08
2 E ACERS Training 1 day Tue 9/9/08 Tue 9/9/08
3 E Prepare Elgibility Determinations 29 days Tue 9/9/08 Fri 10/17/08
4 E Submit Eligibility to USEPA lday Mon 10/20/08 Mon 10/20/08 3
5 Phase | ESAs 60 days Tue 9/9/08 Mon 12/1/08
6 E gather historical research 30 days Tue 9/9/08  Mon 10/20/08
7 E site contact/interviews/questionnaire 5days  Mon 10/20/08 Fri 10/24/08
8 E site visit 5days Mon 10/27/08 Fri 10/31/08
9 E report preparation 15 days Mon 11/3/08 Fri 11/21/08 8
10 E prepare Phase |l scope of work 5days Mon 11/24/08 Fri 11/28/08 9
11 Property Profile Form Preparation 5days Mon 11/24/08 Fri 11/28/08 9
12 E Property Profile Form Submittal 1 day Mon 12/1/08 Mon 12/1/08 11
13 E Revisit Eligibility - if changes notify USEPA lday Mon 11/24/08 Mon 11/24/08 9
14 QAPP 114 days Tue 9/9/08 Fri 2/13/09
15 E pre-QAPP meeting 1 day Tue 9/9/08 Tue 9/9/08
16 E QAPP preparation 16 days Tue 9/9/08 Tue 9/30/08
17 E QAPP submittal lday Mon11/10/08 Mon 11/10/08 16
18 QAPP review 60 days  Tue 11/11/08 Mon 2/2/09 17
19 E QAPP revision 7 days Tue 2/3/09 Wed 2/11/09 18
20 E QAPP re-submittal 1 day Thu 2/12/09 Thu 2/12/09 19
21 QAPP approval 1 day Fri 2/13/09 Fri 2/13/09 20
22 Phase Il Subsurface Work 56 days Mon 2/16/09 Mon 5/4/09
23 Finalize SOW 1 day Mon 2/16/09 Mon 2/16/09 21
24 Field Work 10 days Mon 2/16/09 Fri 2/27/09 21
25 E Laboratory Analysis 20 days Mon 3/2/09 Fri 3/27/09 24
26 E Data Interpretation 6 days Mon 3/30/09 Mon 4/6/09 25
27 E Report Preparation 20 days Tue 4/7/09 Mon 5/4/09 26
28 SRP Work 20 days Tue 5/5/09 Mon 6/1/09 27
29 E Identify SRP sites vs. nonSRP 5 days Tue 5/5/09 Mon 5/11/09
30 E Enroll SRP sites 5 days Tue 5/5/09 Mon 5/11/09
31 E Prepare SOW for follow-up investigation 5 days Tue 5/5/09 Mon 5/11/09
Task | | Rolled Up Task | Project Summary M
Split Rolled Up Split External Milestone ‘
ggﬁc&éggiﬁlgfgsedme of Events Progress I Rolled Up Milestone <> Deadline @
Milestone ‘ Rolled Up Progress I
Summary _ External Tasks l ‘
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31,'08 Sep 7, '08 Sep 14, '08
D | Task Name Duration Start Finish Predecessors MITIW][T]F]s|sIM[T[W][T[F[s[s[M]T
32 E Field Work 10 days Tue 5/5/09 Mon 5/18/09
33 E Laboratory Analysis 20 days Tue 5/5/09 Mon 6/1/09
34 E Data Interpretation 5 days Tue 5/5/09 Mon 5/11/09
35 E Site Investigation Report 20 days Tue 5/5/09 Mon 6/1/09
36 E SIR Submittal 1 day Tue 5/5/09 Tue 5/5/09
37 E SIR Review by IEPA 60 days Wed 4/15/09 Tue 7/7/09
38 E Remedial Action Plan Preparation 30 days Mon 3/16/09 Fri 4/24/09
39 E RAP Review by IEPA 60 days Wed 4/29/09 Tue 7/21/09
40 E Draft NFR Letters from IEPA 23 days Mon 8/31/09 Wed 9/30/09

Task
Split
Project: 17094 Schedule of Events
Date: Mon 11/10/08 Progress
Milestone
Summary

I
¢
_

Rolled Up Task |

Rolled Up Split

Rolled Up Milestone <>

Rolled Up Progress I

External Tasks l ‘

Project Summary

External Milestone ‘

Deadline @

~
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TABLE 2

LABORATORY ANALYSES



Table 2 - Laboratory Analyses by Laboratory

Laboratory Name

Analyses to be performed/Method
number/media, if other than soil and water

Lab Name 1 (STAT
Analysis — Chicago, IL)

VOCs (8260), SVOCs (8270), Pesticides(8081)

PCBs (8082), Herbicides (8151), PAH (8310)

DRO, GRO, ERO (8015)

TOC, pH

Metals (6010), Mercury(7470/7471)

Cyanide (9010), Hexavalent chromium (7196)

Fine and Coarse Lead (soils)

Lab Name 2 (STAT
Analysis — Chicago, IL)

Asbestos (bulk, soil)

Paint chips (lead testing)

Lab Name 3 (STAT
Analysis — Chicago, IL)

VOC:s (air - TO-14)




TABLE 3A

ANALYTICAL PARAMETERS, LABORATORY REPORTING LIMITS
AND 35 IAC PART 742 TACO SOIL AND WATER STANDARDS



KO

ENVIRONMENTAL

SERVICES

Residential Route Specific

TACO Tier | Soil Remediation Objectives

Construction Worker
Route Specific Values for

Soil Component of
Groundwater Ingestion

Values for Soil Soil Exposure Route Values

CAS No. Analyte Ingestion Inhalation Ingestion Inhalation Class | Class Il
67-64-1 Acetone 70,000 100,000 | = ----- 100,000
71-43-2 Benzene 12 0.8 2,300 2.2 0.03 0.17
75-27-4 Bromodichloromethane 10 3,000 2,000 3,000 0.6 0.6
75-25-2 Bromoform 81 53 16,000 140 0.8 0.8
74-83-9 Bromomethane 110 10 1,000 3.9 0.2 1.2
78-93-3 2-Butanone
75-15-0 Carbon disulfide 7,800 720 20,000 9.0 32 160
56-23-5 Carbon tetrachloride 5 0.3 410 0.90 0.07 0.33
108-90-7 Chlorobenzene 1,600 130 4,100 1.3 1 6.5
75-00-3 Chloroethane
67-66-3 Chloroform 100 0.3 2,000 0.76 0.6 2.9
74-87-3 Chloromethane
124-48-1 Dibromochloromethane 1,600 1,300 41,000 1,300 0.4 0.4
75-34-3 1,1-Dichloroethane 7,800 1,300 200,000 130 23 110
107-06-2 1,2-Dichloroethane 7 0.4 1,400 0.99 0.02 0.1
75-35-4 1,1-Dichloroethene 3,900 290 10,000 3.0 0.06 0.3
156-59-2 cis-1,2-Dichloroethene 780 1,200 20,000 1,200 0.4 1.1
156-60-5 trans-1,2-Dichloroethene 1,600 3,100 41,000 3,100 0.7 3.4
78-87-5 1,2-Dichloropropane 9 15 1,800 0.50 0.03 0.15
10061-01-5 [cis-1,3-Dichloropropene 6 1.1 1,200 0.39 0.004 0.02
10061-02-6 |trans-1,3-Dichloropropene 6 1.1 1,200 0.39 0.004 0.02
100-41-4 Ethylbenzene 7,800 400 20,000 58 13 19
591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanone
75-09-2 Methylene chloride 85 13 12,000 34 0.02 0.2
1634-04-4  |Methyl tert-butyl ether 780 8,800 2,000 140 0.32 0.32
100-42-5 Styrene 16,000 1,500 41,000 430 4 18
79-34-5 1,1,2,2-Tetrachloroethane
127-18-4 Tetrachloroethene 12 11 2,400 28 0.06 0.3
108-88-3 Toluene 16,000 650 410,000 42 12 29
71-55-6 1,1,1-Trichloroethane 1,200 1,200 2 9.6
79-00-5 1,1,2-Trichloroethane 310 1,800 8,200 1,800 0.02 0.3
79-01-6 Trichloroethene 58 5 1,200 12 0.06 0.3
75-01-4 Vinyl chloride 0.46 0.28 170 1.1 0.01 0.07
1330-20-7 | Xylenes, Total 16,000 320 41,000 5.6 150 150

All units are mg/Kg unless otherwise noted.
Based on 35 IAC Part 742, Appendix B Table A.
Bolded/Shaded values have detected results exceeding the lowest remediation objective.
Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.
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Ko TACO Tier | Soil Remediation Objectives

ENVIRONMENTAL SERVICES

Construction Worker Soil Component of
Residential Route Specific Route Specific Values for ~ Groundwater Ingestion

Values for Soil Soil Exposure Route Values

CAS No. Analyte Ingestion Inhalation Ingestion Inhalation Class | Class Il
83-32-9  |Acenaphthene 4,700 120,000 570 2,900
208-96-8 |Acenaphthylene

120-12-7 |Anthracene 23,000 610,000 12,000 59,000
56-55-3 |Benz(a)anthracene 0.9 170 2 8
50-32-8 |Benzo(a)pyrene 0.09 17 8 82
205-99-2 |Benzo(b)fluoranthene 0.9 170 5 25
191-24-2 |Benzo(g,h,i)perylene

207-08-9 |Benzo(k)fluoranthene 9 1,700 49 250
218-01-9 |Chrysene 88 17,000 160 800
53-70-3 |Dibenz(a,h)anthracene 0.09 17 2 7.6
206-44-0 |Fluoranthene 3,100 82,000 4,300 21,000
86-73-7 |Fluorene 3,100 82,000 560 2,800
193-39-5 |Indeno(1,2,3-cd)pyrene 0.9 170 14 69
91-20-3 |Naphthalene 1,600 170 4,100 1.8 12 18
85-01-8 |Phenanthrene

129-00-0 |Pyrene 2,300 61,000 4,200 21,000

All units are mg/Kg unless otherwise noted.

Based on 35 IAC Part 742, Appendix B Table A.

Bolded/Shaded values have detected results exceeding the lowest remediation objective.
Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.
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Ko TACO Tier | Soil Remediation Objective:

ENVIRONMEMNTAL SERVICES

Construction Worker Soil Component of
Residential Route Specific Route Specific Values for ~ Groundwater Ingestion
Values for Soil Soil Exposure Route Values

CAS No. Analyte Ingestion Inhalation Ingestion Inhalation Class | Class Il
120-82-1 |1,2,4-Trichlorobenzene
95-50-1 1,2-Dichlorobenzene 7,000 560 18,000 310 17 43
541-73-1 [1,3-Dichlorobenzene
106-46-7 |1,4-Dichlorobenzene --- 11,000 --- 340 2 11
108-60-1 [2, 2'-oxybis(1-Chloropropane)
95-95-4 2,4,5-Trichlorophenol 7,800 200,000 270 1,400
88-06-2 2,4,6-Trichlorophenol 58 200 11,000 540 0.2 0.77
120-83-2 |2,4-Dichlorophenol 230 --- 610 --- 1 1
105-67-9  |2,4-Dimethylphenol 1,600 41,000 9 9
51-28-5 2,4-Dinitrophenol 160 410 0.2 0.2
121-14-2  |2,4-Dinitrotoluene 0.9 180 0.0008 0.0008
606-20-2  [2,6-Dinitrotoluene 0.9 180 0.0007 0.0007
91-58-7 2-Chloronaphthalene
95-57-8 2-Chlorophenol 390 53,000 10,000 53,000 4 4
91-57-6 2-Methylnaphthalene
95-48-7 2-Methylphenol 3,900 100,000 15 15

88-74-4 2-Nitroaniline

88-75-5 2-Nitrophenol

91-94-1 3,3"-Dichlorobenzidine 1 280 0.007 0.033

99-09-2 3-Nitroaniline

534-52-1 |4,6-Dinitro-2-methylphenol

101-55-3  |4-Bromophenyl phenyl ether

59-50-7 4-Chloro-3-methylphenol

106-47-8 [4-Chloroaniline 310 - 820 - 0.7 0.7

7005-72-3 |4-Chlorophenyl phenyl ether

106-44-5 [4-Methylphenol

100-01-6 |4-Nitroaniline

100-02-7 |4-Nitrophenol

62-53-3 Aniline

92-87-5 Benzidine

65-85-0 Benzoic acid 310,000 --- 820,000 - 400 400

100-51-6  |Benzyl alcohol

111-91-1 |Bis(2-chloroethoxy)methane

111-44-4  |Bis(2-chloroethyl)ether 0.6 0.2 75 0.66 0.0004 0.0004
117-81-7  |Bis(2-ethylhexyl)phthalate 46 31,000 4,100 31,000 3,600 31,000
85-68-7 Butyl benzyl phthalate 16,000 930 410,000 930 930 930
86-74-8 Carbazole 32 6,200 0.6 2.8
84-74-2 Di-n-butyl phthalate 7,800 2,300 200,000 2,300 2,300 2,300
117-84-0 |Di-n-octyl phthalate 1,600 10,000 4,100 10,000 10,000 10,000
132-64-9 |Dibenzofuran

84-66-2 Diethyl phthalate 63,000 2,000 1,000,000 2,000 470 470
131-11-3 |Dimethyl phthalate

118-74-1 |Hexachlorobenzene 0.4 1 78 2.6 2 11
87-68-3 Hexachlorobutadiene

77-47-4 Hexachlorocyclopentadiene 550 10 14,000 1.1 400 2,200
67-72-1 Hexachloroethane 78 --- 2,000 --- 0.5 2.6
78-59-1 Isophorone 15,600 4,600 410,000 4,600 8 8
62-75-9 N-Nitrosodimethylamine

86-30-6 N-Nitrosodiphenylamine 130 25,000 1 5.6
98-95-3 Nitrobenzene 39 92 1,000 9.4 0.1 0.1
108-95-2  |Phenol 23,000 61,000 100 100
110-86-1 |Pyridine

621-64-7  |N-Nitrosodi-n-propylamine 0.09 18 0.00005 0.00005
87-86-5 Pentachlorophenol 3 --- 520 --- 0.03 0.14

All units are mg/Kg unless otherwise noted.

Based on 35 IAC Part 742, Appendix B Table A.

Bolded/Shaded values have detected results exceeding the lowest remediation objective.
Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.

Page 3



KO

ENVIRONMENTAL

CAS No.

Analyte

§ BEIR V.| CES

Residential Route Specific

Values for Soil

Ingestion

12674-11-2

Aroclor 1016

Inhalation

TACO Tier | Soil Remediation Objectives

Ingestion

Construction Worker
Route Specific Values for

Inhalation

Soil Component of

Groundwater Ingestion
Exposure Route Values

Class |

Class Il

11104-28-2

Aroclor 1221

11141-16-5

Aroclor 1232

53469-21-9

Aroclor 1242

12672-29-6

Aroclor 1248

11097-69-1

Aroclor 1254

11096-82-5

Aroclor 1260

N

N

All units are mg/Kg unless otherwise noted.
Based on 35 IAC Part 742, Appendix B Table A.

Bolded/Shaded values have detected results exceeding the lowest remediation objective.
Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.
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ENVIRONMENTAL

SERVICES

Values for Soil

TACO Tier | Soil Remediation
Objectives

Construction Worker
Residential Route Specific Route Specific Values for

Soil Component of

Groundwater Ingestion
Exposure Route Values

CAS No. Analyte Ingestion Inhalation Ingestion Inhalation Class | Class 11
72-54-8 4,4’-DDD 3 520 16 80
72-55-9 4,4’-DDE 2 370 54 270
50-29-3 4,4 -DDT 2 100 2,100 32 160
309-00-2 Aldrin 0.04 3 6.1 9.3 0.5 2.5
319-84-6 alpha-BHC 0.1 0.8 20 2.1 0.0005 0.003
5103-71-9 |alpha-Chlordane
319-85-7 beta-BHC
57-74-9 Chlordane 1.8 72 100 22 10 48
319-86-8 delta-BHC
60-57-1 Dieldrin 0.04 1 7.8 3.1 0.004 0.02
959-98-8 Endosulfan |
33213-65-9 |Endosulfan Il
1031-07-8  [Endosulfan sulfate
72-20-8 Endrin 23 61 1 5
7421-93-4  |Endrin aldehyde
53494-70-5 |[Endrin ketone
58-89-9 gamma-BHC 0.5 96 0.009 0.047
5566-34-7 |gamma-Chlordane
76-44-8 Heptachlor 0.1 0.1 28 16 23 110
1024-57-3  |Heptachlor epoxide 0.07 5 2.7 13 0.7 3.3
72-43-5 Methoxychlor 390 1,000 160 780
8001-35-2 |Toxaphene 0.6 89 110 240 31 150

All units are mg/Kg unless otherwise noted.
Based on 35 IAC Part 742, Appendix B Table A.
Bolded/Shaded values have detected results exceeding the lowest remediation objective.

Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.
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Ko TACO Tier | Soil Remediation Objectives

ENVIRONMENTAL SERVICES

Construction Worker Soil Component of
Residential Route Specific Route Specific Values for ~ Groundwater Ingestion
Values for Soil Soil Exposure Route Values
CAS No. Analyte Ingestion Inhalation Ingestion Inhalation Class | Class Il
7429-90-5 [Aluminum
7440-36-0 [Antimony 31 82
7440-38-2 |Arsenic 13.0/11.3 750 61 25,000
7440-39-3 [Barium 5,500 690,000 14,000 870,000
7440-41-7 [Beryllium 160 1,300 410 44,000
7440-43-9 [Cadmium 78 1,800 200 59,000
7440-70-2 [Calcium
7440-47-3 [Chromium 230 270 4,100 690
7440-48-4 [Cobalt 4,700 12,000
7440-50-8 [Copper 2,900 8,200
57-12-5 Cyanide 1,600 4,100
7439-89-6 [lron
7439-92-1 |[Lead 400 700
7439-95-4 [Magnesium 325,000 730,000
7439-96-5 |Manganese 1,600 69,000 4,100 8,700
7439-97-6 [Mercury 23 10 61 0.1
7440-02-0 [Nickel 1,600 13,000 4,100 440,000
7440-09-7 [Potassium
7782-49-2 [Selenium 390 1,000
7440-22-4 |[Silver 390 1,000
7440-23-5 [Sodium
7440-28-0 [Thallium 6.3 160
7440-62-2 [Vanadium 550 1,400
7440-66-6 [Zinc 23,000 61,000

All units are mg/Kg unless otherwise noted.

Based on 35 IAC Part 742, Appendix B Table A.

Bolded/Shaded values have detected results exceeding the lowest remediation objective.
Construction Worker Objectives from 35 IAC Part 742, Appendix B Table B.
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TACO Tier | Soil Remediation Objectives

KO

ENVIRONMENTAL SERVICES

Residential Route Specific
Values for Soil

pH Specific Soil Component of

Groundwater Ingestion Route Values

Ingestion Inhalation Class | Class Il
INORG Analyte pH Range 7.25 to 7.74

Aluminum
Antimony 31 5 20
Arsenic 13.0/11.3 750 30 120
Barium 5,500 690,000 1,800 1,800
Beryllium 160 1,300 1,000 130,000
Cadmium 78 1,800 59 590
Calcium --- -
Chromium 230 270 32 No Data
Cobalt 4,700 See TCLP/SPLP See TCLP/SPLP
Copper 2,900 330,000 330,000
Cyanide 1,600 --- 40 120
Iron See TCLP/SPLP See TCLP/SPLP
Lead 400 107 1,420
Magnesium 325,000
Manganese 1,600 69,000/ 8,700* | See TCLP/SPLP See TCLP/SPLP
Mercury 23 10/0.1* 6.4 32
Nickel 1,600 13,000 700 14,000
Potassium
Selenium 390 - 3.3 3.3
Silver 390 39
Sodium --- -
Thallium 6.3 3.4 34
Vanadium 550 --- 980 See TCLP/SPLP
Zinc 23,000 16,000 32,000

The actual laboratory determined pH values are listed and used for reference purposes.

NDA - No Data Available for this pH range.
All units are mg/Kg unless otherwise noted.

Based on 35 IAC Part 742, Appendix B Table A.
Class I / 11 objectives based on 35 IAC Part 742, Appendix B Tables C & D.
Bolded/Shaded values exceed the lowest pH specific remediation objective.
Chromium Class | / 1l objectives based on hexavalent chromium.

* - Construction Worker Inhalation Objective from 35 IAC Part 742, Appendix B Table B.
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KO

ENVIRONMENTAL

PNA

INORG

SERVICES

TACO Tier | Soil Remediation Objectives

Concentration of Chemicals in
Background Soils

City of
Analyte Chicago  Within MSA Outside MSA
Acenaphthene 0.09 0.13 0.04
Acenaphthylene 0.03 0.07 0.04
Anthracene 0.25 0.40 0.14
Benz(a)anthracene 1.1 1.8 0.72
Benzo(a)pyrene 1.3 2.1 0.98
Benzo(b)fluoranthene 1.5 2.1 0.70
Benzo(g,h,i)perylene 0.68 1.7 0.84
Benzo(k)fluoranthene 1.0 1.7 0.63
Chrysene 1.2 2.7 1.1
Dibenz(a,h)anthracene 0.20 0.42 0.15
Fluoranthene 2.7 4.1 1.8
Fluorene 0.10 0.18 0.04
Indeno(1,2,3-cd)pyrene 0.86 1.6 0.51
Naphthalene 0.04 0.20 0.17
Phenanthrene 1.3 2.5 0.99
Pyrene 1.9 3.0 1.2
Aluminum 9,500 9,200
Antimony 4.0 3.3
Arsenic 13.0 11.3
Barium 110 122
Beryllium 0.59 0.56
Cadmium 0.6 0.50
Calcium 9,300 5,525
Chromium 16.2 13.0
Cobalt 8.9 8.9
Copper 19.6 12.0
Cyanide 0.51 0.50
Iron 15,900 15,000
Lead 36.0 20.9
Magnesium 4,820 2,700
Manganese 636 630
Mercury 0.06 0.05
Nickel 18.0 13.0
Potassium 1,268 1,100
Selenium 0.48 0.37
Silver 0.55 0.50
Sodium 130 130.0
Thallium 0.32 0.42
Vanadium 25.2 25.0
Zinc 95.0 60.2

MSA - Metropolitan Statistical Area

All units are mg/Kg unless otherwise noted.
Based on 35 IAC Part 742, Appendix A Table G and Table H.
Bolded/Shaded values exceed the within MSA background level.
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STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Illinos GROUNDWATER

Residential MS/MSD MS/MSD

ANALYTE (& EPA METHOD) [CAS# MDL MRL Generic % R % RPD

Cleanup Critiria
METALS (6010) mg/L mg/L mg/L
ALUMINUM 7429-90-5
ANTIMONY 7440-36-0 0.006
ARSENIC 7440-38-2 0.05
BARIUM 7440-39-3 2
BERYLLIUM 7440-41-7 0.004
CADMIUM 7440-43-9 0.005
CALCIUM 7440-70-2
CHROMIUM 7440-47-3 0.1
COBALT 7440-48-4 1
COPPER 7440-50-8 0.65
IRON 7439-89-6 5
LEAD 7439-92-1 0.0075
MAGNESIUM 7439-95-4
MANGANESE 7439-96-5 0.15
MERCURY (7470) 7439-97-6 0.002
NICKEL 7440-02-0 0.1
POTASSIUM
SELENIUM 7782-49-2 0.05
SILVER 7440-22-4 0.05
SODIUM 7440-23-5
THALLIUM 7440-28-0 0.002
VANADIUM 7440-62-2 0.049
ZINC 7440-66-6 5
CYANIDE (7196) 57-12-5 0.2
HEXAVALENT CHROMIUM (9010) [18540-29-9




STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Illinois GROUNDWATER

Residential MS/MSD | MS/MSD

ANALYTE (& EPA METHOD) |CAS# MDL MRL Generic % R % RPD

Cleanup Critiria
SEMIVOLATIES (8207) mg/L mg/L mg/L
1,2-Dichlorobenzene 95-50-1 0.6
1,2,4-Trichlorobenzene 120-82-1 0.07
1,3-Dichlorobenzene 541-73-1
1,4-Dichlorobenzene 106-46-7 0.0075
2,2'oxybis (1-Chloropropane) 108-60-1
2,4,5-Trichlorophenol 95-95-4 0.7
2,4,6-Trichlorophenol 88-06-2 0.01
2,4-Dichlorophenol 120-83-2 0.021
2,4-Dimethylphenol 105-67-9 0.14
2,4-Dinitrophenol 51-28-5 0.014
2,4-Dinitrotoluene 121-14-2 0.00002
2,6-Dinitrotoluene 606-20-2 0.00031
2-Chloronaphthalene 91-58-7
2-Chlorophenol 95-57-8 0.035
2-Methylnaphthalene 91-57-6
2-Methylphenol (o-Cresol) 95-48-7 0.35
2-Nitroaniline 88-74-4
2-Nitrophenol 88-75-5
3-Nitroaniline 99-09-2
3,3-Dichlorobenzidine 91-94-1 0.02
3&4-Methylphenol (m&p-cresol) 106-44-5
4,6-Dinitro-2-methylphenol 534-52-1
4-Bromophenylphenyl ether 101-55-3
4-Chloro-3-methlyphenol 59-50-7
4-Chloroaniline 106-47-8 0.028
4-Chlorophenylphenyl ether 7005-72-3
4-Nitroaniline 100-01-6
4-Nitrophenol 100-02-7




STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Acenaphthene 83-32-9 0.42
Acenaphthylene 208-96-8

Anthracene 120-12-7 2.1
Benzo(a)anthracene 56-55-3 0.00013
Benzo(a)pyrene 50-32-8 0.0002
Benzo(b)fluoranthene 205-99-2 0.00018
Benzo(ghi)perylene 191-24-2

Benzo(k)fluoranthene 207-08-9 0.00017
bis(2-Chloroethoxy)methane 111-91-1

bis(2-Chloroethyl)ether 111-44-4 0.01
bis(2-Ethylhexyl)phthalate 117-81-7 0.006
Butyl benzyl phthalate 85-68-7 1.4
Carbazole 86-74-8

Chrysene 218-01-9 0.0015
Dibenzo(a,h)anthracene 53-70-3 0.0003
Dibenzofuran 132-64-9

Diethylphthalate 84-66-2 5.6
Dimethylphthalate 131-11-3

Di-n-butylphthalate 84-74-2

Di-noctylphthalate 117-84-0 0.14
Fluoranthene 2063-44-0 0.28
Fluorene 86-73-7 0.28
Hexachlorobenzene 118-74-1 0.00006
Hexachloro-1,3-butadine 87-68-3

Hexachlorocyclopentadiene 77-47-4 0.05
Hexachloroethane 67-72-1 0.007
Indeno(1,2,3-cd)pyrene 193-39-5 0.00043
Isophorone 78-59-1 1.4
Naphthalene 91-20-3 0.14
Nitrobenzene 98-95-3 0.0035
N-Nitroso-di-n-propylamine 621-64-7 0.0018
N-Nitrosodiphenylamine 86-30-6 0.0032
Pentachlorophenol 87-86-5 0.001
Phenanthrene 85-01-8

Phenol 108-95-2 0.1
Pyrene 129-00-0 0.21




STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Illinois GROUNDWATER

Residential MS/MSD MS/MSD

ANALYTE (& EPA METHOD) CAS # MDL MRL Generic % R % RPD

Cleanup Critiria
VOLATILES (8260) mg/L mg/L mg/L**
1,1,1-Trichloroethane 71-55-6 0.2
1,1,2,2-Tetrachloroethane 79-34-5
1,1,2-Trichloroethane 79-00-5 0.005
1,1-Dichloroethane 75-34-3 0.7
1,1-Dichloroethylene 75-35-4 0.007
1,2-Dichlorobenzene 95-50-1 0.6
1,2-Dichloroethane 107-06-2 0.005
1,2-Dichloropropane 78-87-5 0.005
1,3-Dichlorobenzene 541-73-1
1,4-Dichlorobenzene 106-46-7 0.075
2-Butanone (MEK) 78-93-3
2-Hexanone 591-78-6
4-Methyl-2-pentanone (MIBK) 108-10-1
Acetone 67-64-1 0.7
Benzene 71-43-2 0.005
Bromodichloromethane 75-27-4 0.0002
Bromoform 75-25-2 0.001
Bromomethane 74-83-9
Carbon Disulfide 75-15-0 0.7
Carbon tetrachloride 56-23-5 0.005
Chlorobenzene 108-90-7 0.1
Chloroethane 75-00-3
Chloroform 67-66-3 0.0002
Chloromethane 74-87-3
cis-1,2-Dichloroethene 156-59-2 0.07
1,3-Dichloropropene 542-75-6 0.001
Dibromochloromethane 124-48-1
Ethylbenzene 100-41-4 0.7
Methyl-tert-butyl ether 1634-04-4 0.07
Methylene Chloride 75-09-2 0.005
Styrene 100-42-5 0.1
Tetrachloroethene 127-18-4 0.005
Toluene 108-88-3 1
trans-1,2-Dichloroethene 156-60-5 0.1
Trichloroethene 79-01-6 0.005
Vinyl Chloride 75-01-4 0.002
Total Xylene 1330-20-7 10
Other:
DRO (8015)
GRO (8015)
** Residential commercial drinking water criterial & RPSLs

GSl= GW SW Interface



STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Illinois GROUNDWATER

Residential MS/MSD MS/MSD

ANALYTE (& EPA METHOD) [CAS# MDL MRL Generic % R % RPD

Cleanup Critiria
PESTICIDES (8081) mg/L mg/L mg/L
4,4'-DDD 72-54-8 0.014
4,4'-DDE 72-55-9 0.01
4,4'-DDT 50-29-3 0.006
Aldrin 309-00-2 0.014
a-BHC 319-84-6 0.00011
a-Chlordane 5103-71-9
b-BHC 319-85-7
d-BHC 319-86-8
Dieldrin 60-57-1 0.009
Endosulfan | 959-98-8
Endosulfan Il 33213-65-9
Endosulfan sulfate 1031-07-8
Endrin 72-20-8 0.002
Endrin Aldehyde 7421-93-4
Endrin ketone 53494-70-5
g-BHC 58-89-9 0.0002
g-Chlordane 5566-34-7
Heptachlor 76-44-8 0.0004
Heptachlor Epoxide 1024-57-3 0.0002
4,4'-Methoxychlor 72-43-5 0.04
Toxaphene 8001-35-2 0.003




STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

lllinios GROUNDWATER

Residential MS/MSD MS/MSD
ANALYTE (& EPA METHOD) |CAS# MDL MRL Generic % R % RPD
Cleanup Critiria
PCBs EPA (8082) mg/L mg/L mg/L
Aroclor 1016 12674-11-2
Aroclor 1221 11104-28-2
Aroclor 1232 11141-16-5
Aroclor 1242 53469-21-9
Aroclor 1248 12672-29-6
Aroclor 1254 11097-69-1
Aroclor 1260 11096-82-5




STAT - WATER METHOD DETECTION LIMITS, REPORTING LIMITS, AND MDEQ RESIDENTIAL CRITERIA

Illinois GROUNDWATER

Residential MS/MSD MS/MSD
ANALYTE (& EPA METHOD) [CAS# MDL MRL Generic %R % RPD
Cleanup Critiria
HERBICIDES ( 8151) mg/L mg/L mg/L
2,4,5-T 93-76-5
2,4,5-TP Silvex 93-72-1 0.05
2,4-D 94-75-7 0.07
2,4-DB 94-82-6
Dicamba 1918-00-9
Dichloroprop 120-36-5
Dinoseb 88-85-7 0.007
MCPA 94-74-6




TABLE 3B

LABORATORY PRECISION AND ACCURACY VALUES



QA Objectives for Laboratory Parameters

TABLE 3b

Town of Cicero

Matrix Spike Recovery and Relative Percent Difference Limits (RPD)

%Recovery %RPD

Water Soil Water Soil
Metals and Cyanide 75-125 75-125 20 20
\Volatile Organic Compounds
1,1-Dichloroethene 61-145 59-173 14 22
Trichloroethene 71-120 62-137 14 23
Benzene 76-127 66-142 11 21
Toluene 76-125 59-139 13 21
Chlorobenzene 75-130 60-133 13 21
Pesticides/PCBs
y-BHC (Lindane) 56-123 46-127 15 50
Heptachlor 40-131 35-130 20 31
Aldrin 40-120 34-132 22 43
Dieldrin 52-126 31-134 18 38
Endrin 56-121 42-139 21 45
4,4'-DDT 38-127 23-134 27 50
Semivolatile Organic Compounds
Phenol 12-110 26-90 42 35
2-Chlorophenol 27-123 25-102 40 50
1,4-Dichlorobenzene 36-97 28-104 28 27
N-Nitroso-di-N-propylamine 41-116 41-126 38 38
1,2,4-Tricholorobenzene 39-98 38-107 28 23
4-Chloro-3-Methylphenol 23-97 26-103 42 33
Acenapthene 46-118 31-137 31 19
4-Nitrophenol 10-80 11-114 50 50
2,4-Dinitrotoluene 24-96 28-89 38 47
Pentachloropheneol 9-103 17-109 50 47
Pyrene 26-127 35-142 31 36




TABLE 4

QA/QC SAMPLE REQUIREMENTS



Project Name: Town of Cicero Brownfield Assessment Grant

Table 4

Field and Lab QA/QC Sample Requirements

Brownfields Assessment Project

QC Sample Type

Frequency of Sample/Analysis

Details

Field Samples

Duplicate Samples

1 duplicate per 20 samples per matrix, or 1
duplicate per sample matrix if fewer than 20
samples

Duplicate sample to be collected by the same
methods at the same time as the original sample.
Used to verify sample and analytical
reproducibility.

Equipment Blanks

1 equipment blank per 20 samples, minimum
1 equipment blank per day per sample matrix

Distilled water placed into contact with sampling
equipment. Used to assess quality of data from
field sampling and decontamination procedures.

Trip Blanks

1 trip blank per cooler containing samples for VOC
analysis for water samples

Laboratory prepared organic-free blank to assess
potential contamination during sample container
shipment and storage.

1 trip blank per site or per lot of bottles for soils

If soil VOC samples are to be preserved with
methanol and/or sodium bisulfate, one set of
preserved vials will be included to assess
potential contamination during sample container
shipment and storage.

Lab Samples

Matrix Spike/
Matrix Spike Duplicate

1 MS/MSD per 20 or fewer samples per matrix

Laboratory spiked sample to evaluate matrix and
measurement methodology.

Method Blanks

1 method blank per batch of samples prepared,
or per lab SOP

Laboratory blank sample to assess potential for
contamination from laboratory instruments or
procedures.

Laboratory Control Samples
and Duplicates

Analyzed as per method requirements and
laboratory SOPs

Evaluates laboratory reproducibility.




TABLE 5

SAMPLE CONTAINER, PRESERVATION, AND HOLDING TIME
REQUIREMENTS



Table 5 — Revision 2
Sample Container, Preservation and
Holding Time Requirements

’:’:i( Analysis Container Preservation Holding Time
6 months; mercury
Metals 1-4o0zglassjar Coolto 4° C 28 days; chromium
VI 24 hours
Volatile Organic 2 — 40 ml glass vials and
c with 10 grams of soil methanol, Cool to 4° C 14 days
ompounds
each
Volatile Organic Cool to 4° C, requires
Compounds using 2 EnCore tubes or preservation at the lab 14 days
EnCore sampling sampling devices within 48 hours of
methods collection
Semivolatile
- Organic 1 -4 oz glass jar Cool to 4° C 14 days
- Compounds
O  Total Petroleum
wn Hydrocarbons 1 -4 oz glass jar Coolto 4° C 14 days
GRO/DRO
DRO l-tared4ozglassjar o, 40 ¢ 14 days
with 25 grams of soil
2 — 40 ml glass vials and
GRO with 10 grams of soil methanol, Cool to 4° C 14 days
each
Pesticides,
Herbicides and 1 -4 oz glass jar Coolto 4° C 14 days
PCBs
Cyanide, Total 1 -4 o0z glass jar Coolto 4° C 14 days
1 - 500 ml plastic bottle 6 months; mercury
mgltgllsz’”g;g and Separate bottle for CrVI+ ?0'\:)?3) tZOpC'_' <2, 28 days; CRVI+
due to short holding time is 24 hours
BrCl to pH<2 - preserved
Low level mercury 1 - 250 ml glass bottle within 48 hours at lab 28 days after
(Method 1631) c o preservation
oolto 4° C
Volatile Organic 3 —40 ml level 2 glass Coolto 4° C
o Compounds vials HCI to pH <2 14 days
W Semivolatile
—  Organic 1—1L level 2 amber Cool to 4° C 7 days
glass bottle
< ICatolmpoulnds
olynuclear
< Aromatic 1-11L level 2 amber Cool to 4° C 7 days
glass bottle
Compounds
Pesticides,
Herbicides and 1-1Llevel 2 amber Coolto 4° C 7 days
glass bottle each
PCBs
. 1-1Llevel 2 glass NaOH to pH>12,0.6 g
Cyanide, Total bottle Ascorbic Acid* 14 days
Bulk  Asbestos Resealable baggie None None
Eﬁi'g‘st Lead Resealable baggie None None
Air TO 14VOCs Summa Canister None 7 days

F:\PROJECTS\2007\17081-17100\17094 - Cicero\17094F QAPP\Table 5 - Sample Containers Table Expanded rev 1.doc



TABLE 6

FIELD EQUIPMENT MAINTENANCE PROCEDURES AND QA
OBJECTIVES



PREVENTATIVE MAINTENANCE

TABLE 6

INSTRUMENTS

MAINTENANCE PROCEDURES/SCHEDULE

SPARE PARTS IN STOCK

Photovac MicroTIP
Photoionization Detector

1. Calibrate beginning and end of each day and as
necessary during use.

2. Check battery, and recharge when low.

3. Clean lamp window every 24 hours of operation.

4. Replace dust filter every 240 hours of
operation.

5. Replace sample pump every 5000 hours of

operation.

1. Battery charger

2. Spare lamps
3. Spare filter
cartridges

Thermo Environmental Model 580B | 1. Calibrate beginning and end of each day, and as 1. Spare lamps
Photoionization Detector necessary during use. 2. Spare dust filters.
2. Check battery, and recharge when low. 3. Clean lamp
and dust filter as needed. 4. Replace water traps if they
become wet.
Field Gas Chromatograph 1. Change injector septa daily. 1. Septa
2. Repack column when separation and linearity 2. Empty columns and
becomes poor. column packing
3. Clean PID lamp before each initial calibration; 3. PID lamps

change when sensitivity  lost.
4. Clean injector port/liner weekly.

4. Injector lines

pH Meter 1. Calibrate beginning and end of each day, and as | 1. pH buffers
necessary during use. 2. Batteries
2. Replace electrodes as needed. 3. Spare
electrodes
Conductivity Meter 1. Calibrate beginning and end of each day, and 1. Batteries

as necessary during use.

2. Check redline and replace batteries if  does not
calibrate.
HNu Model Photoionization 1. Calibrate beginning and end of each day, and as 1. Battery charger

Detector

necessary during use.

2. Check battery, and recharge when low.

3. Clean UV lamp, ion chamber, and fan if ~ calibration
falls outside 10% of the calibration standard, or if
readings are erratic.

2. Spare lamps




QA OBJECTIVES FOR FIELD MEASUREMENTS

METHOD "
PARAMETER REFERENCE PRECISION" ACCURACY" COMPLETENESS
WATER
Standing Water Solinist Water Level +0.01 ft. 0.005 ft. 95%
Levels Indicator
Temperature E170., Mercury +0.5°C 1.0°C 95%
Thermometer or
Electronic
Temperature Probe
Conductivity E120.1, +25 10 umho/cm’ 95%
Electrometric
pH E150.1, +0.1 pH units 0.05 pH units 95%
Electometric
Turbidity E180.1 10 NTU™ 0.5 NTU'" 95%
Redox Potential ASTM 1498-93 +10mvV
10 mV 95%
Dissolved SM-A4500 +0.05 mg/L +0.1 mg/L 95%
Oxygen
SOIL
Bulk Density ASTM D-1556 NPM NPM 95%
Soil pH SW-9045 +0.1 pH units 0.05 pH units 95%
NOTES:
1. Methods: E - Method for Chemical Analysis for Water and Wastes (U.S. EPA, 1983).
SW - Test for the Evaluation of Solid Waste, SW-846, U.S. EPA, September 1986.
SM - Standard Methods for Examination of the Water and Wastewater, 18th ed. (APHA, 1992).
ASTM - Annual Book of ASTM Standards, American Society of Testing and Materials, 1995.

(I OS]

Expressed as the acceptable
Expected based on equipment

Not Part of Method

deviation from the Scale.
manufacturer specifications.
Acceptable accuracy and precision based on the range of measured.

TABLE 6

NTUs (nephelometric turbidity units).

NPM
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K-Plus

Daniel M. Caplice, P.E.

Academic/Educational

M.M., Finance and Managerial Economics, J.L. Kellogg Graduate School of Management,
Northwestern University, Chicago.

M.P.H., Industrial Hygiene and Safety Engineering, University of Illinois at Chicago.

B.S., Civil Engineering, University of Illinois at Urbana-Champaign.

Registered Professional Engineer, Illinois, Indiana, lowa, Minnesota, Michigan, Ohio, Wisconsin,
Missouri, North Carolina, Kentucky, Pennsylvania, Florida, and Louisiana (pending).

Registered AHERA Building Inspector/Management Planner, Illinois.

Registered LUST Site Assessor, Wisconsin and Indiana

Experience
Mr. Caplice has worked extensively in the environmental field for the past 21 years. He has served as a

consulting environmental engineer for various private, public, and non-profit institutions and he worked
in several different capacities for the United States Environmental Protection Agency. His
responsibilities have included directing and managing various projects, particularly voluntary cleanups,
underground storage tank remediations, and National Priority List (NPL) evaluations, investigations, and
cleanups. Contamination at these properties have included all variety of chemical, biological, and
radioactive agents.

For the past 16 years, he has served as a consulting environmental engineer for numerous private, public,
and non-profit institutions. As a consultant, his responsibilities have included designing directing various
projects, particularly investigations, evaluations, cleanups of contaminated facilities and contaminated
soil and ground water. Mr. Caplice has worked extensively on the investigation and cleanup of
numerous active and abandoned industrial facilities, landfills, and other waste sites. He has also served
as the project manager or senior technical advisor on hundreds of environmental projects at a multitude
of sites, from small, undeveloped parcels of property to multi-location industrial facilities. Finally, Mr.
Caplice has served as a technical expert on issues pertaining to the investigation and remediation of
contaminated property as well as permit issues related to manufacturing facilities.

Areas of expertise include the evaluation of the environmental aspects of manufacturing operations and
the waste and emissions that are or may be generated by those operations; environmental assessment and
evaluation of contaminated real estate and businesses, remediation and closure of contaminated soil and
ground water; permitting emissions and discharges from industrial facilities; and technical negotiations
for the investigation and cleanup of hazardous waste sites.

Mr. Caplice also has experience in the regulatory analysis of projects for compliance with federal and
state environmental regulations, guidance, protocols, and procedures. His environmental regulatory
experience includes evaluating compliance of private party actions, reviewing and preparing comments
on proposed environmental laws and administrative rules, reviewing site documents and preparing
detailed comments, and serving as a technical expert in various environmental cases.
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K-Plus

Terrence J. O'Brien

Academic/Educational

B.A., Sociology, John Carroll University, Cleveland, Ohio.

C.E.1., Certified Environmental Inspector (7365), Scottsdale, Arizona.
Confined Space and Rescue Training, Certification # 92-043-CR.
OSHA 1910.120, 40 Hour health and safety training.

First Aid Training.

Experience
Mr. O'Brien has extensive experience in hazardous material cleanups and hazardous waste management

from both the technical and regulatory viewpoints. Areas of expertise include the packing of Special
Waste, RCRA Waste and TSCA Waste; the proper identification, labeling and manifesting required by
the Department of Transportation (DOT); and the investigation of the best available technology for the
treatment and disposal of Special Waste, RCRA Waste and TSCA Waste. He regularly provides
guidance and assistance to utilities, private, public, and non-profit institutions in meeting their waste
handling requirements. His knowledge of industrial processes, federal, state and local environmental
regulations, and his experience in industrial cleanups, gives him a comprehensive understanding of the
unique challenges faced by industrial managers.

Prior to joining K-Plus, Mr. O'Brien was a Senior Account Executive with a private environmental firm
specializing in waste permitting for the treatment and transportation of hazardous, non-hazardous and
PCB waste materials. During that time, Mr. O'Brien also served as a project manager for numerous
remediation projects at industrial facilities. These projects have ranged from simple closure of
underground storage tanks and remediation of contaminated soil and ground water to complex on-site
waste stabilization projects at active industrial facilities.

Prior to his career in the private sector, Mr. O'Brien served as a Pollution Control Officer (PCO) with the
Metropolitan Water Reclamation District of Greater Chicago, where he was responsible for inspecting
industrial waste water pre-treatment facilities and supervising private cleanups of toxic and hazardous
material spills. As a PCO he also enforced the MWRDGC Sewage and Waste Control Ordinance, and he
acted as a liaison between the MWRDGC and industrial management personnel dealing with the User
Charge Ordinance and the verification of statistical data submitted by private, public and non-profit
institutions.

As Director of Sales and Service for K-Plus Environmental, Mr. O'Brien is responsible for coordinating
the account executives and the technical staff in order to provide K-Plus customers with the highest level
of service and communication. His technical industry experience and his proven ability to work well
with industrial clients have served him well in this demanding position.
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James L. Loring, P.G., R.E.A.

Academic/Educational

Bachelor of Science, Geology, Eastern Illinois University, 1982

Professional Geologist — Illinois, Indiana, Kentucky, Pennsylvania, Tennessee, Wisconsin
Registered Environmental Assessor | (REA 1) — California

AHERA Building Inspector

OSHA 29 CFR 1910.120 40-Hour Hazardous Waste Training

OSHA 29 CFR 1910.120 8-Hour Hazardous Waste Training

Experience

Mr. Loring is a Manager-Partner for K-Plus Environmental in Chicago, Illinois. He is responsible for
technical and QA/QC aspects of projects, directing and reviewing work of others, and meeting project
schedules and budgets. He specializes in site assessment work for Commercial Mortgage Backed
Securities (CMBS) and has work experience throughout the United States and Canada. He has extensive
experience in managing, planning and performing exploration for a variety of geo-environmental projects
in regions of widely varying geologic conditions. His skills include all aspects of field investigations,
analysis of field and laboratory data by manual and/or computer analysis, regulatory and scientific
research, preparation of reports to present data and conclusions, negotiating with regulatory agencies, and
preparation of proposals and cost estimates. He has experience completing Property Condition
Assessments for residential, commercial and industrial properties and has completed the ASTM E2018
Property Condition Assessment Training Course. He is experienced in and has performed presentations
and testimony on a variety of legal issues; planning and zoning hearings and public forum discussions for
local, regional and state projects. He provides AIA continuing education presentations and participates in
local high school and university educational mentoring programs.

Underground and Aboveground Storage Tanks. Mr. Loring has performed compliance reviews for UST
and AST facilities; prepared installation, removal and demolition plans and specifications for USTs; and
prepared Spill Prevention Control and Countermeasure (SPCC) Plans and Oil Discharge Contingency
Plans (ODCPs). He has performed tank upgrade evaluations, tank removal monitoring, closure
assessments, contamination and remediation assessments, and has prepared site classification reports,
exposure assessments and corrective action plans (CAPs). He is experienced in preparing reimbursement
packages for state trust funds.

Remedial Action/Remediation Design. Mr. Loring has performed remediation assessments, feasibility
and cost evaluations, plans and specifications, and field monitoring. Remediation experience includes
natural attenuation, excavation with off-site disposal, bioremediation, bio-piles, in-situ containment, air
sparging and vapor extraction, dual-phase extraction, groundwater extraction and treatment, and

incineration.
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James L. Loring, P.G., R.E.A.
(Continued)

Environmental Site Assessments and Environmental Compliance Audits. Mr. Loring has completed site
assessments project throughout the U.S. Work involved site history review, regulatory database and local
record review, site and area reconnaissance lead, radon and asbestos sampling, and report preparation.
Site Exploration or Phase Il environmental site evaluations have included environmental subsurface
investigation of soils and groundwater contaminants. He has also completed Compliance Audits for
public organizations and corporate clients at various industrial facilities.

Field Testing and Sampling. Mr. Loring has performed investigations that have included hollow stem and
solid flight auger soil borings, pneumatic hammer and tri-cone rock bit drilling, reverse circulation
drilling, monitoring well placement, soil gas surveys, geoprobe, test pits and geophysical surveys, soil gas
surveys, radon testing, rock coring and down hole packer testing, soil sampling, potable water well design
and construction, aquifer testing, groundwater monitoring, chemical fate and transport assessments, and
risk assessments. He has completed preparation of health and safety plans and conducted Indoor Air
Quality surveys and EM field surveys. He has experience with various 1AQ testing methodologies
including microbiological.

Indoor Air Quality. Mr. Loring has completed numerous Indoor Air Quality reviews including
ventilation studies, lead paint monitoring, and microbiological studies. He provided management and air
quality reviews for Chicago Loop office buildings during the 1993 flooding. He has completed reviews
for residential, industrial and hospital clients.

RCRA/CERCLA/Compliance/Closure. Mr. Loring has managed and performed numerous hazardous
waste and contamination assessments, permit preparations, groundwater monitoring programs,
remediation assessments and remedial actions. Projects include sites impacted with chlorinated solvents,
release from hazardous waste UST containing TCE, investigation and preparation of a RCRA Part B
Permit for hazardous waste storage areas, the investigation of buried hazardous waste containers, closure
of landfills, and the remediation of PCB contaminated sites. Mr. Loring has prepared management and
response plans for storm water management, pollution prevention, spill prevention, control and
countermeasure (SPCC) plans, oil discharge contingency plans (ODCP), hazardous waste contingency
plans, and RCRA audits. His responsibilities have included permit preparations, recommendations for
management practices, and sampling and analysis of results for monitoring programs.

Natural Resources Services. Mr. Loring has performed wetland identification, delineation following U.S.
Army Corps of Engineers procedures. He has experience in delineating different varieties of wetland
ecosystems and has experience with Federal and State permitting requirements and regulations. He has
completed numerous NEPA site reviews and report submittals including Environmental Assessments
(EAs) for wetland, floodplain, archeological surveys endangered plant and wildlife and historical
structure evaluation.
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James L. Loring, P.G., R.E.A.
(Continued)

Mineral Resource Development. Mr. Loring has completed mineral resource exploration and
development for oil and gas, coal, sand, gravel and bedrock quarry operations. He has been involved with
subsurface and field geological mapping, prospect development and drilling operations in support of
mineral development projects. His experience includes drilling with cable tool, mud and air rotary rigs
and evaluation of downhole geophysical logs and cores. He has prepared economic analysis of available
mineral resources and estimated reserve analysis. His recent mineral resource experience includes
evaluation of a 40 acre slag and fly ash dump at a former iron smelting operation.
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Kenneth A. Lauber, P.G.

Academic/Educational

Bachelor of Science, Geology, Western Carolina University, 1986

Master of Science, Environmental Systems Engineering, Clemson University, 1992
Registered Professional Geologist in South Carolina (P.G. #2068)

Licensed Geologist in North Carolina (L.G. #1521)

OSHA 29 CFR 1910.120 40-Hour Hazardous Waste Training

OSHA 29 CFR 1910.120 8-Hour Hazardous Waste Training

American Institute of Professional Geologists (MEM#0078)

Carolina Geological Society - Member

Experience

Mr. Lauber is a Manager-Partner for K-Plus Environmental in Greenville, South Carolina. He is
responsible for technical and QA/QC aspects of projects, directing and reviewing work of others, and
meeting project schedules and budgets. He specializes in site assessment work for Commercial Mortgage
Backed Securities (CMBS) and has work experience throughout the United States. He has extensive
experience in managing, planning and performing exploration for a variety of geo-environmental projects
in regions of widely varying geologic conditions. His skills include all aspects of field investigations,
analysis of field and laboratory data by manual and/or computer analysis, regulatory and scientific
research, preparation of reports to present data and conclusions, negotiating with regulatory agencies, and
preparation of proposals and cost estimates.

Underground and Aboveground Storage Tanks. Mr. Lauber has performed compliance reviews for UST
and AST facilities; prepared installation, removal and demolition plans and specifications for USTs; and
prepared Spill Prevention Control and Countermeasure (SPCC) Plans. He has performed tank upgrade
evaluations, tank removal monitoring, closure assessments, contamination and remediation assessments,
and has prepared site classification reports, exposure assessments and corrective action plans (CAPs). He
is experienced in preparing reimbursement packages for North Carolina and South Carolina state trust
funds.

Remedial Action/Remediation Design. Mr. Lauber has performed remediation assessments, feasibility
and cost evaluations, plans and specifications, and field monitoring. Remediation experience includes
natural attenuation, excavation with off-site disposal, bioremediation, in-situ containment, air sparging
and vapor extraction, dual-phase extraction, groundwater extraction and treatment.

Environmental Site Assessments and Environmental Compliance Audits. Mr. Lauber has completed site
assessments project throughout the U.S. Work involved site history review, regulatory database and local
record review, site and area reconnaissance lead, radon and asbestos sampling, and report preparation.
Site Exploration or Phase Il environmental site evaluations have included environmental subsurface
investigation of soils and groundwater contaminants.

KO

600 W. VAN BUREN, SUITE 1000, CHICAGO, IL 60607 P 312.207.1600 F 312.831.2191 WWW.K-PLUS.COM




Kenneth A. Lauber, P.G.
(Continued)

Field Testing and Sampling. Mr. Lauber has performed investigations that have included hollow stem
and solid flight auger soil borings, pneumatic hammer and tri-cone rock bit drilling, reverse circulation
drilling, monitoring well placement, soil gas surveys, geoprobe, test pits and geophysical surveys, soil gas
surveys, radon testing, rock coring and down hole packer testing, soil sampling, potable water well design
and construction, aquifer testing, groundwater monitoring, chemical fate and transport assessments, and
risk assessments. He has completed preparation of health and safety plans and conducted Indoor Air
Quality surveys and EM field surveys. He has experience with various 1AQ testing methodologies
including microbiological.

Indoor Air Quality. Mr. Lauber has completed numerous Indoor Air Quality reviews including
ventilation studies, lead paint monitoring, and microbiological studies. He has completed reviews for
residential, industrial and hospital clients.

RCRA/CERCLA/Compliance/Closure. Mr. Lauber has managed and performed numerous hazardous
waste and contamination assessments; permit preparations, groundwater monitoring programs,
remediation assessments and remedial actions. Projects include sites impacted with chlorinated solvents,
release from hazardous waste UST containing TCE, investigation and preparation of a RCRA Part B
Permit for hazardous waste storage areas, the investigation of buried hazardous waste containers, closure
of landfills, and the remediation of PCB contaminated sites. Mr. Lauber has prepared management and
response plans for storm water management, pollution prevention, spill prevention, control and
countermeasure (SPCC) plans. His responsibilities have included permit preparations, recommendations
for management practices, and sampling and analysis of results for monitoring programs.

Natural Resources Services. Mr. Lauber has reviewed wetland identification and delineation following
U.S. Army Corps of Engineers procedures. He has experience in delineating different varieties of
wetland ecosystems and has experience with Federal and State permitting requirements and regulations.
He has completed NEPA site reviews and report submittals including Environmental Assessments (EAS)
for wetland, floodplain, archeological surveys endangered plant and wildlife and historical structure
evaluation.

Mineral Resource Development. Mr. Lauber has completed mineral resource mapping for gold quarry
operations. His experience includes drilling with mud and air rotary rigs and evaluation of downhole
geophysical logs and cores. His recent mineral resource experience includes evaluation of quarry wall
stability at a former open-pit gold mine near Columbia, SC.
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Heather Williams Dawdy

Academic/Educational
Bachelor of Arts, Biological Sciences, Southern Illinois University - Carbondale, Illinois, 1991
Master of Science, Environmental Engineering, Southern Illinois University - Carbondale, Illinois, 1994

OSHA 29 CFR 1910.120 40-Hour Hazardous Waste Training
OSHA 29 CFR 1910.120 8-Hour Hazardous Waste Training

Experience

Ms. Dawdy is a Senior Engineer for K-Plus Environmental in Chicago, Illinois. She specializes in site
assessment work for Commercial Mortgage Backed Securities (CMBS) and has work experience
throughout the United States and Canada. She has extensive experience in managing, planning and
performing exploration for a variety of environmental projects in regions of widely varying geologic
condition. Her skills include all aspects of field investigation, analysis of field and laboratory data by
manual and/or computer analysis, regulatory and scientific research, preparation of reports to present data
and conclusions, negotiating with regulatory agencies, and preparation of proposals and cost estimates.

Environmental Site Assessments and Environmental Compliance Audits. Ms. Dawdy has completed site
assessments project throughout the U.S. Work involved site and area reconnaissance, site history review,
regulatory database and local record review, lead, radon and asbestos sampling and report preparation.
Site Exploration or Phase Il environmental site evaluations have included environmental subsurface
investigation of soil and groundwater contamination. She has also completed Compliance Audits for
public organizations and corporate clients at various industrial facilities.

Field Testing and Sampling. Mr. Dawdy has performed investigations that have included hollow stem
and solid flight auger soil borings, pneumatic hammer and tri-cone rock bit drilling, monitoring well
placement, geoprobe, test pits and geophysical surveys, radon testing, rock coring, aquifer testing,
groundwater monitoring, chemical fate and transport assessments, and risk assessments. She has
completed preparation of health and safety plans and conducted Indoor Air Quality surveys and
Geophysical field surveys. Ms. Dawdy has completed building facade evaluations and bridge deck
delimitation surveys as part of physical building condition surveys.

Underground and Aboveground Storage Tanks. Ms. Dawdy has performed compliance reviews for UST
and AST facilities; and prepared installation, removal and demolition plans and specifications for USTs.
She has performed tank upgrade evaluations, tank removal monitoring, closure assessments,
contamination and remediation assessments, and has prepared site classification reports, exposure
assessments and corrective action plans. She is experienced in preparing reimbursement packages for
state trust funds.

Remedial Action/Remediation Design. Ms. Dawdy has provided project support associated with
remediation assessments, feasibility and cost evaluations, plans and specifications, and field monitoring.
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Heather Williams Dawdy
(Continued)

Remediation experience includes natural attenuation, excavation with off-site disposal, bioremediation,
bio-piles, in-situ containment, air sparging and vapor extraction, dual-phase extraction, groundwater
extraction and treatment, and incineration.

RCRA/CERCLA/Compliance/Closure. Ms. Dawdy has managed and performed numerous hazardous
waste and contamination assessments, permit preparations, groundwater monitoring programs,
remediation assessments and remedial actions. Projects include sites impacted with chlorinated solvents,
release from hazardous waste UST containing TCE, investigation of buried hazardous waste containers,
closure of landfills, and the remediation of PCB contaminated sites.

Natural Resources Services. Ms. Dawdy has performed wetland identification, delineation following U.S.
Army Corps of Engineers procedures. She has experience in delineating different varieties of wetland
ecosystems and has experience with Federal and State permitting requirements and regulations. She has
completed numerous NEPA site reviews and report submittals including Environmental Assessments
(EAs) for wetland, floodplain, archeological surveys endangered plant and wildlife and historical
structure evaluation. Ms. Dawdy is experienced in completing biological surveys for endangered plants
and wildlife including Brown Bats, Prairie Grouse, Eastern Timber Rattlesnake, lowa Snail Darters, and a
variety of native and endangered plant species.
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SUSAN A. ISKOWICH

Academic/Educational

B.S., Finance, Boston College, Boston, Massachusetts.

J.D., DePaul University, Chicago, Illinois.

OSHA 1910.120, 40 Hour health and safety training.

Environmental Liabilities in Real Estate Transactions, Chicago Bar Association.
Environmental Legislative Update Seminar, Illinois State Bar Association.
Environmental Insurance for Real Estate Transactions, Chicago Bar Association.
Environmental Sciences Seminar, American Bar Association

Experience
Since joining K-Plus, Ms. Iskowich has been involved with a wide variety of projects including

regulatory compliance research, remedial action plan design, and industrial air quality investigations.
She has also prepared closure reports, groundwater investigation reports, and corrective action plans
for submittal to Agency representatives. Ms. Iskowich has had first hand experience with the
CERCLA, RCRA, the Clean Air Act and the LUST and voluntary Brownfield cleanup programs in
several states. As a result she is well versed in all of these programs.

Ms. Iskowich has also performed and reviewed hundreds of environmental assessments and
compliance audits on a broad range of properties from industrial sites to multi-family residential
properties. Specific investigations have included an assessment of a manufacturer of asphalt-based
roofing materials with facilities in Illinois and Colorado and a compliance audit of a manufacturing
facility in Michigan. Ms. Iskowich has also managed and directed many subsurface soil and
ground water investigations. These projects have been both local and national in nature and have
included local manufacturing facilities with perchloroethylene contamination in the ground
water, a drum manufacturing facility in California with chrome and solvent contamination, a dry
cleaner with solvent contamination in the ground water off-site, and a utility company with
extensive free product on the water table.

As a Senior Project Consultant for K-Plus, Ms. Iskowich is responsible for coordinating and
overseeing numerous ongoing projects. In addition, as part of the K-Plus quality control program,
Ms. Iskowich regularly reviews project reports for technical and factual accuracy and adherence to
the applicable Agency program requirements

Ms. Iskowich is a member of a variety of organizations which allows her to stay abreast of
current state and local laws and policies. Ms. Iskowich’s project experience and educational
background provide her with the skills necessary to effectively communicate technical concepts and
issues to a wide variety of individuals including attorneys, bankers, real estate professionals, and
business owners.
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AARON T. COLIN

Education:

University of Illinois, Urbana-Champaign, Illinois
Bachelor of Science, General Engineering

SELECTED CONTINUING EDUCATION:
OSHA:

e Occupational Safety and Health for Construction Industry Course (OSHA 510)

e OSHA 1910.120, 40 Hour Health and Safety Training for Hazardous Waste Sites

o State of Illinois Department of Health Licensed Asbestos Building Inspector: 100-10513
Other:

e Engineering Design Analysis

o Operations Research Method for Profit and VValue Engineering

e Engineering Law

e Environmental Biology

e Geology

As a Project Manager Mr. Colin is responsible for directing and conducting a wide array of field and
office activities. In addition, he has prepared applications for air and NPDES permits, as well as written
technical reports to ensure compliance and conformance with environmental regulations and guidelines.
The technical skills, effective management, and organizational abilities of Mr. Colin have enabled him to
work on a variety of projects

Selected Project Involvement

McCook Metals, McCook, IL — On-site Assistant Engineer for the largest single industrial facility in
Illinois. Project included managing and coordinating a variety of ongoing environmental projects at the
plant. Project also included all recordkeeping related to the National Pollutant Discharge Elimination
System, local Publicly Owned Treatment Works discharge authorization, and air emission permits at the
plant.

Property Redevelopment, Superior Mini-Mart & Gas Station, Warrenville, IL — Project Manager
retained by the Village of Warrenville to investigate the extent of contamination on and off-site from an
old gasoline filling station. Project included soil and ground water sampling followed by extensive fate
and transport modeling to predict the future migration of the contamination. Upon completion of the
investigation and evaluation, selected hot spots were excavated, engineered barriers were installed, and a
Highway Authority Agreement was secured with the Illinois Department of Transportation for off-site
contamination. Once the Highway Authority Agreement and the necessary site work were completed, the
IEPA issued a No Further Remediation (NFR) letter for the site.

Environmental Assessments, FAA Facilities at Various Airports — The FAA hired K-Plus as the
prime consultant to study properties in lllinois, Michigan, Indiana, and Wisconsin that the FAA had
leased for its LLWAS, Visual Omni Range with Tactical Air Navigation (VORTAC), and Remote
Transmitter/Receiver (RTR) equipment sites. The FAA needed the assessments to ensure that its
signaling and control equipment locations did not conflict with the NEPA or other federal environmental
regulation or have an adverse affect on the subsurface.).
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AARON T. COLIN

General Electric, Cicero, IL — Lead researcher in a study project for General Electric to develop a more
efficient handling system to deliver magnesium oxide insulation into the company's oven-heating coils.

LUST Site Remediation, Avanti Engineering, Bensenville, IL — Provides construction management
services for a gravity fed groundwater collection system to capture free product on the water table
underneath and adjacent to an active manufacturing facility after the removal of several LUSTs. The
project was completed in less than 6 months and the Illinois EPA issued a No Further Remediation letter
after reviewing the Corrective Action Completion Report.
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Ko JESSICA MADSEN

Education:

Illinois State University, Normal, Illinois
Bachelor of Science, Environmental Heath Sciences

SELECTED CONTINUING EDUCATION:
OSHA:

e Occupational Safety and Health for Construction Industry Course (OSHA 510)

e OSHA 1910.120, 40 Hour Health and Safety Training for Hazardous Waste Sites
o State of Illinois Department of Health Licensed Asbestos Building Inspector: 100-10448
e Erosion and Sediment Control Course 8-hour: AIA Registered

Other:

Water Quality and Treatment

Waste Management Practices

Environmental Toxicology

Control of Institutional Environments

Pollution Prevention

Occupational Health

Geology/Hydrology/Wetlands Identification

As a Project Manager, Mrs. Madsen is responsible for conducting managing various environmental
investigation and remediation projects. Part of this role requires compliance and conformance with
national and local environmental regulations and guidelines. Mrs. Madsen has successfully managed a
variety of projects in Illinois, Indiana, California, Texas, Michigan, and New York.

Selected Project Involvement

Spill Response Remediation and Restoration, Rancho Cordova, CA — Project Manager for the
environmental remediation of a large tract of land contaminated by a spill of PCB-contaminated oil.
Because the contamination was on private property not owned by the responsible party, the cleanup
objective for the work was total removal of all contamination. Mrs. Madsen directed all onsite removal
and restoration activities that were completed. All work was completed on an expedited schedule over a
holiday weekend.

SRP Site Closure, Former Industrial Facility, Seneca, IL — Served as Resident Engineer to manage
and direct the final phase of an environmental clean up of a former industrial site adjacent to Illinois
River. Work involved the testing and removal of soil contaminated pesticides followed by site restoration.
K-Plus worked under the supervision of the Illinois EPA during the clean-up effort.

SRP Site Closure, Industrial Facility, Skokie, IL — Leaking tanks identified at an adjacent parcel
migrated off-site. An extensive subsurface investigation was completed to determine the horizontal and
vertical extents of the soil and ground water contamination. During the investigation, secondary surficial
soil contamination was identified on the site due to spillage or dumping from the former adhesives
manufacturing operations. The site was closed following fate and transport modeling. The closure was
achieved with minimal cost to the owner by utilizing land restrictions and an engineered barrier and
without any active remedial activities. Upon review, the IEPA issued a No Further Remediation (NFR)
letter for the property.
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Ko JESSICA MADSEN

Leaking Underground Storage Tank Program, Commercial Facility, Melrose Park, IL — During an
environmental assessment of the property, it was determined that the prior use of the property was a
gasoline station. Following a magnetometer survey that suggested tanks were still present at the property,
Mrs. Madsen directed the removal and destruction of the tanks. During removal activities it was
determined that one or more of the tanks had experienced a leak, therefore a LUST Incident number was
obtained and all affected soils were removed from the property. The site was cleaned to Illinois residential
property standards and the Illinois EPA issued a NFR letter with no restrictions.

Environmental and Erosion Control Manager — Mrs. Madsen worked with Walsh Construction on
their North-South Tollway Expansion Project. Mrs. Madsen worked with the Illinois Tollway along side
numerous Agency representatives to organize and protect the sensitive wetland species, as well as, the
Hine’s Emerald Dragonfly (endangered) identified in the Des Plaines River Valley during the
construction of the 1-355 bridge through Lemont, Illinois. The project included the design and implement
of a Maintenance Plan, Environmental-Safety Discussion, Dust Control Plan, Pollution Control Plan, as
well as, the implement of the Erosion Control Plan, which was prepared and approved by the IEPA, in
coordination with the local Agencies.

National Marine. Wetland Monitoring and Ecological Assessment -- This project was located on the
Illinois River within a flood plain. The site contained forested and wetland areas and variety of
vegetation and wildlife.  Mrs. Madsen, Project Scientist, was responsible for performing site
characterization and water quality investigations and evaluations. Assisted with the natural resource
assessments and monitoring. Performed soil, surface water and groundwater sampling. Completed draft
reports for submittal to the USEPA under CERCLA.

Federal Agency Experience — Mrs. Madsen has worked on numerous Phase | Environmental Site
Assessments for potential cellular tower sites located throughout the Midwest. As part of these projects
Mrs. Madsen was required to complete full NEPA screens on these properties in order to receive a
Finding Of No Significant Impact (FONSI) letter from the FAA.

National Experience — Mrs. Madsen has traveled to other states for in order to conduct Phase Il
Subsurface Investigations such as: New York, Michigan, Indiana and Texas. With the Subsurface
Investigations in foreign states it is necessary to comply with the local state or USEPA regulations,
especially when looking at the analysis of lab data. Mrs. Madsen has conducted the research behind the
regulations in order to learn acceptable chemical limits for the soils in each of these states, as well as
completed detailed technical reports which meet those state regulations.
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SCOTT SPLITTGERBER

Academic

B.S., Hydrogeology, Western Michigan University, Kalamazoo, Michigan.

OSHA 1910.120, 40-Hour Hazardous Waste Operations and Emergency Response Training.
Radiation Monitoring and Safety Training.

1S-200, Incident Command System, Basic 1-200 for Federal Disaster Workers Certification.
NITON X-Ray Fluorescence (XRF) Spectrum Analyzer Training.

First Aid and Cardio Pulmonary Resuscitation (CPR) Training.

Experience

Mr. Splittgerber has worked extensively in the environmental field for the past six years. He has
served as a consulting hydrogeologist at various hazardous waste removal sites and site
investigations. His responsibilities have included hazardous waste site investigations and site
characterizations, multi-media sampling, air monitoring, and oversight of removal contracts. He
has developed and implemented Health and Safety, Work, and Sampling Plans and prepared
technical reports summarizing field activities and analytical results.

For the past six years, he has served as a consulting hydrogeologist for numerous private and
public institutions. His responsibilities have included coordinating cleanups of contaminated soil
and groundwater sites for non-time and time critical removal actions, underground storage tank
remediation and investigations. Mr. Splittgerber has worked extensively on the investigation,
cleanup, and closure of Leaking Underground Storage Tank (LUST), Site Remediation Program
(SRP), Air Force Center for Environmental Excellence (AFCEE), U.S. Environmental Protection
Agency (U.S. EPA) Superfund Technical Assessment & Response Team (START), and U.S.
Army Corps of Engineers (USACE) projects. He has a comprehensive understanding of the
statutory requirements of the LUST program, the SRP, and groundwater quality under Illinois
Administrative Code (IAC) Sections 732, 740, 742, and 620. He has achieved No Further
Remediation (NFR) determinations for numerous petroleum sites using pathway exclusion,
institutional controls, and Illinois’ Tiered Approach to Corrective Action Objectives (TACO) site-
specific remedial objectives.

Areas of expertise include the evaluation of hazardous waste sites, environmental site assessments,
removal actions, and the subsequent closure of contaminated properties. Mr. Splittgerber has
experience regulatory compliance according to local, federal and state environmental regulations
concerning guidance, protocols, and procedures. His environmental regulatory experience includes
coordinating removal actions, specifying levels of personal protection equipment (PPE) and action
levels for performing various tasks, and specifying appropriate personnel air monitoring,
characterizing hazardous wastes for disposal, preparing removal action completion reports, and
obtaining NFR determinations at sites.
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APPENDIX B

STAT ANALYSIS NELAP AND
STAT ANALYSIS NVLAP CERTIFICATES



STATE OF ILLINOIS

ENVIRONMENTAL PROTECTION AGENCY
NELAP - RECOGNIZED

ENVIRONMENTAL LABORATORY ACCREDITATION

is hereby granted to

STAT ANALYSIS CORPORATION
2242 WEST HARRISON STREET
CHICAGO, IL 60612

NELAP ACCREDITED
ACCREDITATION NUMBER #100445

According to the lllinois Administrative Code, Title 35, Subtitie A, Chapter Il, Part 186, ACCREDITATION OF
LABORATORIES FOR DRINKING WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of
lllinois formally recognizes that this laboratory is technically competent to perform the environmental analyses listed on
the scope of accreditation detailed below.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part 186 requirements
and acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable
requirements of Part 188. Please contact the lllinois EPA Environmental Laboratory Accreditation Program (IL ELAP) to
verify the laboratory’s scope of accreditation and accreditation status. Accreditation by the State of lilinois is not an
endorsement or a guarantee of validity of the data generated by the laboratory.

Ron Turpin Janet Cruse
Manager Accreditation Officer
Environmental Laboratory Accreditation Program Environmental Laboratory Accreditation Program

Certificate No.: 001853

Expiration Date: 09/30/2008

Issued On: 09/19/2007
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State of lllinois Certificate No.: 001853
Environmental Protection Agency
Awards the Certificate of Approval

STAT Analysis Corporation
2242 West Harrison Street
Chicago, IL 60612

According to the lllinois Administrative Code, Tle 35, Subtitle A, Chapter I!, Part 186, ACCREDITATION OF LABORATORIES FOR DRINKING
WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of lllinois formally recognizes that this laboratory is technically
competent to perform the environmental analyses listed on the scope of accreditation detailed below.

The laboratory agrees to perform ali analyses listed on this scope of accreditation according to the Part 186 requirements and acknowiedges that
continued accreditation is dependent on successful ongoing compliance with the applicable requirements of Part 186. Please contact the lllinois
EPA Environmental Laboratory Accreditation Program (IL ELAP) to verify the laboratory’'s scope of accreditation and accreditation status.
Accreditation by the State of lllinois is not an endorsement or a guarantee of validity of the data generated by the laboratory.

Hazardous and Solid Waste, Inorganic

1010
ignitability

1311
TCLP (Organic and Inorganic)

1312
Synthetic Precipitation Leaching Procedure

6020
Aluminum Antimony Arsenic
Barium Beryllium Boron
Cadmium Calcium Chromium
Cobalt Copper Iron
Lead Magnesium Manganese
Molybdenum Nickel Potassium
Selenium Silver Sodium
Thallium Vanadium Zinc

7196A
Chromium Vi

7420
Lead

7470A
Mercury

7471A
Mercury

9012A
Cyanide

90408
Hydrogen lon (pH)

9045C
Hydrogen lon (pH)

9066
Phenolics

9095A
Paint Fitter

Chapter 7/8012A
Reactive Cyanide
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State of lllinois Certificate No.: 001853

Environmental Protection Agency
Awards the Certificate of Approval
STAT Analysis Corporation

2242 West Harrison Street
Chicago, IL 60612

Hazardous and Solid Waste, Inorganic Chapter 7/9034
Reactive Sulfide

Hazardous and Solid Waste, Organic

80158
Diesel range organics (DRO) Gasoline range organics (GRO)

8081A
4.4-DDD 4,4'-DDE
Aldrin alpha-BHC
beta-BHC Chlordane - not othewise specified
Dieldrin Endosutfan |
Endosulfan sulfate Endrin
Endrin ketone gamma-BHC (Lindare)
Heptachlor Heptachior epoxide
Methoxychlor Toxaphene

8082
PCB-1016 PCB-1221
PCB-1242 PCB-1248
PCB-1260

82608
1.1,1,2-Tetrachloroethane 1.1,1-Trichloroethane
1,1,2-Trichloroethane 1,1-Dichloroethane
1,1-Dichloropropene 1,2,3-Trichlorobenzene
1,2.4-Trichlorobenzene 1,2,4-Trimethylbenzene
1,2-Dibromoethane (EDB) 1,2-Dichiorobenzene
1.2-Dichloropropane 1,3,5-Trimethyibenzene
1.3-Dichloropropane 1,4-Dichlorobenzene
2,2-Dichloropropane 2-Butanone (Methyl ethyl ketone, MEK)
2-Chlorotoluene 2-Hexanone
2-Nitropropane 2-Propanol (Isopropyl alcohot)
4-Methyl-2-pentanone (Methyl isobutyl ketone, [ Acetone
Acrylonitrile Benzene
Bromochloromethane Bromodichloromethane
Bromomethane Carbon disulfide
Chlorobenzene Chlorodibromomethane (Dibromochlorometham
Chloroform Chloromethane
cis-1,3-Dichloropropene Dibromomethane
Dichloromethane (Methylene chloride) Diethyl ether
Ethyl ether Ethylbenzene
Isopropylbenzene Methyl ethyl ketone
Methyl-t-butyl ether m-Xylene
n-Butanol n-Butylbenzene
p-Isopropylitoluene p-Xylene
Styrene tert-Butylbenzene
Toluene trans-1,2-Dichloroethene
Trichloroethene Trichlorofluoromethane
Vinyl acetate Vinyi chloride

4.4-0DT
alpha-Chlordane
delta-BHC
Endosulfan il
Endrin aldehyde
gamma-Chlordane
Hexachlorobenzene

PCB-1232
PCB-1254

1.1,2,2-Tetrachloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane

1,2-Dibromo-3-chioropropane (DBCF)

1,2-Dichloroethane
1,3-Dichlorobenzene
1.4-Dioxane
2-Chloroethyl vinyl ether

2-Methyl-1-propanal (Isobuty! alcohol)

4-Chlorotoluene
Acrolein (Propenal)
Bromobenzene
Bromoform

Carbon tetrachloride
Chloroethane
cis-1,2-Dichloroethene
Dichiorodiftuoromethane
Ethyl acetate
Hexachlorobutadiene
Methyi isobutyi ketone
Naphthalene

0-Xylene
sec-Butylbenzene
Tetrachloroethene
trans-1,3-Dichioropropene
Trichlorotrifluoroethane
Xylenes (Total)
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Hazardous and Solid Waste, Organic 8270C

1.2,4-Trichiorobenzene
1.3-Dichiorobenzene

1,2-Dichiorobenzene
1.4-Dichiorobenzene

1-Methyinaphthalene 2,4, 5-Trichloropheno!

2 4-Dichiorophenol 2,4-Dimethyiphenol
2.4-Dinitrotoluene (2,4-DNT) 2 6-Dinitrotoluene (2,6-DNT)
2-Chilorophenol 2-Methylnaphthalene
2-Nitroaniline 2-Nitrophenol
3-Nitroaniline 4,6-Dinitro-2-methylphenol
4-Chioro-3-methyiphenol 4-Chloroaniline
4-Methylphenot 4-Nitroaniline
Acenaphthene Acenaphthylene
Anthracene Benzidine
Benzo(a)pyrene Benzo(b)fluoranthene
Benzo(k)fluoranthene Benzoic acid
Bis(2-chloroethoxy) methane Bis(2-chloroethyl) ether

Bis(2-ethylhexyl) phthalate

Butyl benzyl phthalate

Chrysene Dibenz(a,h)anthracene
Diethyl phthalate Dimethyl phthalate
Di-n-octyl phthalate Diphenylamine
Fiuorene Hexachlorobenzene
Hexachlorocyclopentadiene Hexachloroethane
Isophorone m-Cresol (3-Methylphenol)
Nitrobenzene N-Nitrosodimethylamine
N-Nitrosodiphenylamine o-Cresol (2-Methylphenol)
Pentachlorophenol Phenanthrene
Pyrene Pyridine

8321A
245-T 2,4,5-TP (Sitvex)
2,4-DB Dalapon
Dichlorprop Dinoseb
MCPP

1,2-Diphenylhydrazine
1,4-Dinitrobenzene
2,4,6-Trichlorophenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Methylphenol
3,3"-Dichlorobenzidine
4-Bromophenyl phenyt ether
4-Chlorophenyl phenyi ether
4-Nitrophenol

Aniline
Benzo(a)anthracene
Benzo(g,h,i)perlyene
Benzyl alcohol
Bis(2-chloroisopropyl) ether
Carbazole

Dibenzofuran

Di-n-butyl phthalate
Fluoranthene
Hexachlorobutadiene
Indeno(1,2,3-cd) pyrene
Naphthalene
N-Nitrosodi-n-propylamine
p-Cresol (4-Methylphenol)
Phenol

24-D
Dicamba
MCPA
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September 20, 2007

Dr. Surendra N. Kumar
STAT Analysis Corporation
2242 W. Harrison
Chicago, IL 60612
NVLAP Lab Code: 101202-0

Dear Dr. Kumar:

I am pleased to inform you that your laboratory has met the requirements of ISO/IEC 17025:2005 for
continuing accreditation for specific test methods in Bulk Asbestos Fiber Analysis (PLM). This
accreditation is effective until June 30, 2008, provided that your organization continues to comply
with accreditation requirements contained in the NVLAP Procedures.

Your Certificate of Accreditation is enclosed along with a statement of your Scope of Accreditation.
You may reproduce these documents in their entirety and announce your organization's accreditation
status using the NVLAP logo in business publications, the trade press, and other business-oriented
literature. Accreditation does not relieve your organization from observing and complying with any
applicable existing laws and/or regulations.

We are pleased to have you participate in NVLAP and look forward to your continued association
with this program. If you have any questions concerning your NVLAP accreditation, please direct
them to Thomas R. Davis, Sr. Program Manager, Laboratory Accreditation Program, National
Institute of Standards and Technology, 100 Bureau Dr. Stop 2140, Gaithersburg, MD 20899-2140;
(301) 975-4016.

Sincerely,

otly . Buers

Sally S. Bruce, Chief
Laboratory Accreditation Program

Enclosure(s)

®
NVU) @ NIST/NVLAP « 100 Bureau Drive, Stop 2140 * Gaithersburg, MD 20899-2140 N lsr
http:/ / www.nist.gov/ nvlap



ﬂ;@ ® National Voluntary
D\\FI'V @ Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

STAT Analysis Corporation
2242 W. Harrison
Chicago, IL 60612
Dr. Surendra N. Kumar
Phone: 312-733-0551 Fax: 312-733-2386
E-Mail: SKumar@STAT Analysis.com
URL: http://www.STAT Analysis.com

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 101202-0
Scope Revised: 2007-09-20

NVLAP Code  Designation / Description
18/A01 EPA-600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation

Samples

2007-07-01 through 2008-06-30

Effective dates

For the National Inst#ute of Standards and Technology

Page 1 of 1 NVLAP-01S (REV. 2005-05-19)
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UNITED STATES DEPARTMENT OF COMMERCE

National Institute of Standards and Technology
Gaithersburg, Maryland 20889

September 20, 2007

Dr. Surendra N. Kumar
STAT Analysis Corporation
2242 W. Harrison
Chicago, IL 60612
NVLAP Lab Code: 101202-0

Dear Dr. Kumar:

I am pleased to inform you that your laboratory has met the requirements of ISO/IEC 17025:2005 for
continuing accreditation for specific test methods in Airborne Asbestos Fiber Analysis (TEM). This
accreditation is effective until June 30, 2008, provided that your organization continues to comply
with accreditation requirements contained in the NVLAP Procedures.

Your Certificate of Accreditation is enclosed along with a statement of your Scope of Accreditation.
You may reproduce these documents in their entirety and announce your organization's accreditation
status using the NVLAP logo in business publications, the trade press, and other business-oriented
literature. Accreditation does not relieve your organization from observing and complying with any
applicable existing laws and/or regulations.

We are pleased to have you participate in NVLAP and look forward to your continued association
with this program. If you have any questions concerning your NVLAP accreditation, please direct
them to Thomas R. Davis, Sr. Program Manager, Laboratory Accreditation Program, National
Institute of Standards and Technology, 100 Bureau Dr. Stop 2140, Gaithersburg, MD 20899-2140;
(301) 975-4016.

Sincerely,

otty . Buee

Sally S. Bruce, Chief
Laboratory Accreditation Program

Enclosure(s)

® .
D{]V[L [[Q NIST/NVLAP « 100 Bureau Drive, Stop 2140 * Gaithersburg, MD 20899-2140 N ‘Sr
http:/ / www.nist.gov/ nvlap



N &[& ® National Voluntary
V @ Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

STAT Analysis Corporation
2242 W. Harrison
Chicago, IL 60612
Dr. Surendra N. Kumar
Phone: 312-733-0551 Fax: 312-733-2386
E-Mail: SKumar@STATAnalysis.com
URL: http://www.STATAnalysis.com
AIRBORNE ASBESTOS FIBER ANALYSIS (TEM) NVLAP LAB CODE 101202-0
Scope Revised: 2007-09-20
NVLAP Code  Designation / Description

18/A02 U.S. EPA's "Interim Transmission Electron Microscopy Analytical Methods-Mandatory and

Nonmandatory-and Mandatory Section to Determine Completion of Response Actions" as
found in 40 CFR, Part 763, Subpart E, Appendix A.

2007-07-01 through 2008-06-30 Fhatt, o,

Effective dates For the National Indtitute of Standards and Technology

Page 1 of 1 NVLAP-01S (REV. 2005-05-19)
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APPENDIX C

STAT QA MANUAL AND SOPs (ON CDROM)



TABLE OF CONTENTS - ON THE CDROM
STAT ANALYSIS STANDARD OPERATING PROCEDURES

3005 - METALS DIGEST WATER

3110 - METALS DIGEST SOIL

3500 - ORGANIC EXTRACTION

3610 - CYANIDE DISTILLATION (rev01)
4000 — VOC — 8260B

4020 — 8270C SVOC SOP (rev03)

4050 — PESTICIDES PCBs — 8081 and 8082
4080 — HERBICIDES

4210 - pH RO1

4500 - PNA COMPOUNDS

4510 — ICP-MS-6020

4530 — MERCURY - 7470-7471

4550 — LEAD BY FLAA R04

4600 —- HEXACHROME

4710 - CYANIDE ANALYSIS

5200 — PLM ASBESTOS BULK
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ENVIRONMENTAL

BORING / WELL NUMBER

SERVICES

TEST BORING LOG

Suite 320

15 Spinning Wheel Drive
Hinsdale, Illinois 60521
312.207.1600

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

GEOLOGIST

DRILLING CONTRACTOR

DRILLING EQUIPMENT / METHOD

SIZE/ TYPE OF BIT

SAMPLING METHOD

START - FINISH DATE

WELL INSTALLED?

CASING MAT./ DIAMETER

SCREEN:

TYPE

MATERIAL

LENGTH

DIAMETER SLOT SIZE

ELEVATION OF:
(FT. ABOVEMS.L)

GROUND SURFACE

TOP OF WELL CASING

TOP & BOTTOM OF SCREEN

GW SURFACE  DATE

DEPTH LAB

SAMPLE

RECOVERY
()

PID
(ppm)

REMARKS

UNIFIED
CLASS.

DESCRIPTION

GEO.

WELL
CONST.

v WATER DEPTH




Analysis Corporation

2242 W. Harrison Suite 200, Chicago, |1linois 60612 Phone: (312) 733-0551 Fax: (312) 733-2386
e-mail address: STATinfo@STATAnNalysis.com

AIHA, NVLAP and NELAP accredited

CHAIN OF CUSTODY RECORD Ng: Page : of
Company: P.O. No.:
Project Number: Client Tracking No.:
Project Name: Quote No.:
Project Location:
Sampler(s):
Report To: Phone: Turn Around:
Fax:

QClLeved: 1 2 3 email: Results Needed:

Client Sample Number/Description: Date Taken TT;E; § g g § Co'\rfa;i(r):ers Rem/ar - ! = a'\’:;/’_)m
Relinquished by: (Signature) Date/Time: Comments: Laboratory Work Order No.:
Received by: (Signature) Date/Time:
Relinquished by: (Signature) Date/Time:
Received by: (Signature) Date/Time: Recelved on Ice: Yes |:| No I:I
Relinquished by: (Signature) Date/Time: Preservation Code: A =None B =HNO; C=NaOH TerET s OC
Received by: (Signature) Date/Time: D=H,SO, E=HCI F=5035EnCore G = Other




SIP:MB Analysis Corporation:

2201 West Campbell Park Drive, Chicago, Illinois 60612-3547
Tel: 312.733.0551; Fax: 312.733.2386; e-mail address: STATinfo@STATAnalysis.com

PLM ASBESTOS cHAIN OF cusToDY

Environm
Hygiene
ACCREDITE
LABORATORY

TURN-AROUND TIME (Hours): a[] 48[ ] 12[]
Date Due: | | Timebue:[ | [EEEEEE
Client: COC No.:
Street:
City, State, Zip: STAT Client No.:
Phone: Samples Acceptable: Yesl_—:l Nol:l
Fax: Comments:
Project Name:
Project Number:
Project Location: Analyzed By: Date/Time:
Project Manager: Data File: QC By:
CHAIN OF CUSTODY RECORD

Relinquished By: Date/Time: Received By: Date/Time:
Relinquished By: Date/Time: Received By: Date/Time:

Client Date Time Percent Percent Laboratory

Sample Number Taken | Taken Type of Asbestos [Non-Asbestos Components| Sample Number

Comments:

Attention: Yes No Signed/Date/Time
Phone Number:
Pager:

Fax (1):

Fax (2):




APPENDIX E

K-PLUS FIELD SOPs



KO

ENVIRONMENTAL SERVICES

STANDARD OPERATING PROCEDURES

SOIL SAMPLING
K-Plus SOP Number 1
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Soil Sampling
Revision 0
K-Plus SOP 1
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Soil Sampling
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Contents
1.0 General Information

1.1 Purpose
This document describes general and specific procedures, methods and considerations to be
used and observed when collecting soil samples for field screening or laboratory analysis.

1.2 Scope/Application

The procedures contained in this document are to be used by field personnel when collecting
and handling soil samples in the field. On the occasion that SESD field personnel determine
that any of the procedures described in this section are either inappropriate, inadequate or
impractical and that another procedure must be used to obtain a soil sample, the variant
procedure will be documented in the field log book and subsequent investigation report,
along with a description of the circumstances requiring its use.

1.3 Documentation/Verification

This procedure was prepared by persons deemed technically competent by SESD
management, based on their knowledge, skills and abilities and have been tested in practice
and reviewed in print by a subject matter expert. The official copy of this procedure resides
on the H: drive of the SESD local area network. The Field Quality Manager (FQM) is
responsible for ensuring the most recent version of the procedure is placed on the H: drive
and for maintaining records of review conducted prior to its issuance.

1.4 References
International Air Transport Authority (IATA). Dangerous Goods Regulations, Most Recent
Version

SESD Operating Procedure for Sample and Evidence Management, SESDPROC-005, Most
Recent Version

SESD Operating Procedure for Logbooks, SESDPROC-010, Most Recent Version

SESD Operating Procedure for Field Sampling Quality Control, SESDPROC-011, Most
Recent Version

SESD Operating Procedure for Field X-Ray Fluorescence (XRF) Measurement,
SESDPROC-107, Most Recent Version

SESD Operating Procedure for Equipment Inventory and Management, SESDPROC-108,
Most Recent Version

Ko Page 3 of 22
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SESD Operating Procedure for Field Equipment Cleaning and Decontamination,
SESDPROC-205, Most Recent Version

SESD Operating Procedure for Packaging, Marking, Labeling and Shipping of
Environmental and Waste Samples, SESDPROC-209, Most Recent Version

Title 49 Code of Federal Regulations, Pts. 171 to 179, Most Recent Version

United States Environmental Protection Agency (US EPA). 1981. "Final Regulation Package
for Compliance with DOT Regulations in the Shipment of Environmental Laboratory
Samples," Memo from David Weitzman, Work Group Chairman, Office of Occupational
Health and Safety (PM-273), April 13, 1981.

US EPA. 2001. Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual. Region 4 Science and Ecosystem Support Division (SESD), Athens, GA

US EPA. Analytical Support Branch Laboratory Operations and Quality Assurance Manual.
Region 4 SESD, Athens, GA, Most Recent Version

US EPA. Safety, Health and Environmental Management Program Procedures and Policy
Manual. Region 4 SESD, Athens, GA, Most Recent Version

1.5 General Precautions

1.5.1 Safety

Proper safety precautions must be observed when collecting soil samples. Refer to the SESD
Safety, Health and Environmental Management Program (SHEMP) Procedures and Policy
Manual and any pertinent site-specific Health and Safety Plans (HASP) for guidelines on
safety precautions. These guidelines, however, should only be used to complement the
judgment of an experienced professional. Address chemicals that pose specific toxicity or
safety concerns and follow any other relevant requirements, as appropriate.

1.5.2 Procedural Precautions
The following precautions should be considered when collecting soil samples.

e Special care must be taken not to contaminate samples. This includes storing samples
in a secure location to preclude conditions which could alter the properties of the
sample. Samples shall be custody sealed during long-term storage or shipment.

e C(ollected samples are in the custody of the sampler or sample custodian until the
samples are relinquished to another party.
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If samples are transported by the sampler, they will remain under his/her custody or
be secured until they are relinquished.

Shipped samples shall conform to all U.S. Department of Transportation (DOT) rules
of shipment found in Title 49 of the Code of Federal Regulations (49 CFR parts 171
to 179), and/or International Air Transportation Association (IATA) hazardous
materials shipping requirements found in the current edition of IATA’s Dangerous
Goods Regulations.

Documentation of field sampling is done in a bound logbook.

Chain-of-custody documents shall be filled out and remain with the samples until
custody is relinquished.

All shipping documents, such as air bills, bills of lading, etc., shall be retained by the
project leader in the project files.
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2.0 Special Sampling Considerations

2.1 Soil Samples for Volatile Organic Compounds (VOC) Analysis

If samples are to be analyzed for volatile organic compounds, they should be collected in a
manner that minimizes disturbance of the sample. For example, when sampling with a bucket
auger, the sample for VOC analysis should be collected directly from the auger bucket
(preferred) or from minimally disturbed material immediately after an auger bucket is
emptied into the pan. The sample shall be containerized by filling an En Core® Sampler or
other Method 5035 compatible container. Samples for VOC analysis are not homogenized.
Preservatives may be required for some samples with certain variations of Method 5035.
Consult the method or the principal analytical chemist to determine if preservatives are
necessary.

2.2 Soil Sampling (Method 5035)

The following sampling protocol is recommended for site investigators assessing the extent
of volatile organic compounds (VOC’s) in soils at a project site. Because of the large number
of options available, careful coordination between field and laboratory personnel is needed.
The specific sampling containers and sampling tools required will depend upon the detection
levels and intended data use. Once this information has been established, selection of the
appropriate sampling procedure and preservation method best applicable to the investigation
can be made.

2.2.1 Equipment

Soil for VOC analyses may be retrieved using any of the SESD soil sampling methods
described in Sections 3 through 8 of this procedure. Once the soil has been obtained, the En
Core® Sampler, syringes, stainless steel spatula, standard 2-oz. soil VOC container, or pre-
prepared 40 ml vials may be used/required for sub-sampling. The specific sample containers
and the sampling tools required will depend upon the data quality objectives established for
the site or sampling investigation. The various sub-sampling methods are described below.

2.2.2 Sampling Methodology - Low Concentrations (<200 ug/kg)

When the total VOC concentration in the soil is expected to be less than 200ug/kg, the
samples may be collected directly with the En Core® Sampler or syringe. If using the
syringes, the sample must be placed in the sample container (40 ml pre-prepared vial)
immediately to reduce volatilization losses. The 40 ml vials should contain 10 ml of organic-
free water for an un-preserved sample or approximately 10 ml of organic-free water and a
preservative. It is recommended that the 40 ml vials be prepared and weighed by the
laboratory (commercial sources are available which supply preserved and tared vials). When
sampling directly with the En Core® Sampler, the vial must be immediately capped and
locked
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A soil sample for VOC analysis may also be collected with conventional sampling
equipment. A sample collected in this fashion must either be placed in the final sample
container (En Core® Sampler or 40 ml pre-prepared vial) immediately or the sample may be
immediately placed into an intermediate sample container with no head space. If an
intermediate container (usually 2-o0z. soil jar) is used, the sample must be transferred to the
final sample container (En Core® Sampler or 40 ml pre-prepared vial) as soon as possible,
not to exceed 30 minutes.

NOTE: After collection of the sample into either the En Core® Sampler or other container,
the sample must immediately be stored in an ice chest and cooled.

Soil samples may be prepared for shipping and analysis as follows:
En Core® Sampler - the sample shall be capped, locked, and secured in a plastic bag.

Syringe - Add about 3.7 cc (approximately 5 grams) of sample material to 40-ml pre-
prepared containers. Secure the containers in a plastic bag. Do not use a custody seal on the
container; place the custody seal on the plastic bag. Note: When using the syringes, it is
important that no air is allowed to become trapped behind the sample prior to extrusion, as
this will adversely affect the sample.

Stainless Steel Laboratory Spatulas - Add between 4.5 and 5.5 grams (approximate) of
sample material to 40 ml containers. Secure the containers in a plastic bag. Do not use a
custody seal on the container; place the custody seal on the plastic bag.

2.2.3 Sampling Methodology - High Concentrations (>200 ug/kg)

Based upon the data quality objectives and the detection level requirements, this high level
method may also be used. Specifically, the sample may be packed into a single 2-0z. glass
container with a screw cap and septum seal. The sample container must be filled quickly and
completely to eliminate head space. Soils\sediments containing high total VOC
concentrations may also be collected as described in Section 2.2.2, Sampling Methodology -
Low Concentrations, and preserved using 10 ml methanol.

2.2.4 Special Techniques and Considerations for Method 5035

Effervescence

If low concentration samples effervesce from contact with the acid preservative, then either a
test for effervescence must be performed prior to sampling, or the investigators must be

prepared to collect each sample both preserved or unpreserved as needed, or all samples must
be collected unpreserved.
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To check for effervescence, collect a test sample and add to a pre-preserved vial. If
preservation (acidification) of the sample results in effervescence (rapid formation of
bubbles) then preservation by acidification is not acceptable, and the sample must be
collected un-preserved.

If effervescence occurs and only pre-preserved sample vials are available, the preservative
solution may be placed into an appropriate hazardous waste container and the vials triple
rinsed with organic free water. An appropriate amount of organic free water, equal to the
amount of preservative solution, should be placed into the vial. The sample may then be
collected as an un-preserved sample. Note that the amount of organic free water placed into
the vials will have to be accurately measured.

Sample Size

While this method is an improvement over earlier ones, field investigators must be aware of
an inherent limitation. Because of the extremely small sample size and the lack of sample
mixing, sample representativeness for VOC’s may be reduced compared to samples with
larger volumes collected for other constituents. The sampling design and objectives of the
investigation should take this into consideration.

Holding Times

Sample holding times are specified in the Analytical Support Branch Laboratory Operations
and Quality Assurance Manual (ASBLOQAM), Most Recent Version. Field investigators
should note that the holding time for an un-preserved VOC soil/sediment sample is 48 hours.
Arrangements should be made to ship the soil/sediment VOC samples to the laboratory by
overnight delivery the day they are collected so the laboratory may preserve and/or analyze
the sample within 48 hours of collection.

Percent Moisture

Samplers must ensure that the laboratory has sufficient material to determine percent
moisture in the VOC soil/sediment sample to correct the analytical results to dry weight. If
other analyses requiring percent moisture determination are being performed upon the
sample, these results may be used. If not, a separate sample (minimum of 2 o0z.) for percent
moisture determination will be required. The sample collected for Percent Moisture may also
be used by the laboratory to check for preservative compatibility.

Safety

Methanol is a toxic and flammable liquid. Therefore, methanol must be handled with all
required safety precautions related to toxic and flammable liquids. Inhalation of methanol
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vapors must be avoided. Vials should be opened and closed quickly during the sample
preservation procedure. Methanol must be handled in a ventilated area. Use protective gloves
when handling the methanol vials. Store methanol away from sources of ignition such as
extreme heat or open flames. The vials of methanol should be stored in a cooler with ice at
all times.

Shippin

Methanol and sodium bisulfate are considered dangerous goods, therefore shipment of
samples preserved with these materials by common carrier is regulated by the U.S.
Department of Transportation and the International Air Transport Association (IATA). The
rules of shipment found in Title 49 of the Code of Federal Regulations (49 CFR parts 171 to
179) and the current edition of the IATA Dangerous Goods Regulations must be followed
when shipping methanol and sodium bisulfate. Consult the above documents or the carrier
for additional information. Shipment of the quantities of methanol and sodium bisulfate used
for sample preservation falls under the exemption for small quantities.

The summary table on the following page lists the options available for compliance with
SW846 Method 5035. The advantages and disadvantages are noted for each option. SESD’s
goal is to minimize the use of hazardous material (methanol and sodium bisulfate) and
minimize the generation of hazardous waste during sample collection.

2.3 Dressing Soil Surfaces

Any time a vertical or near vertical surface is sampled, such as achieved when shovels or
similar devices are used for subsurface sampling, the surface should be dressed (scraped) to
remove smeared soil. This is necessary to minimize the effects of contaminant migration
interferences due to smearing of material from other levels.
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Table 1: Method 5035 Summary
OPTION | PROCEDURE ADVANTAGES DISADVANTAGES

1 Collect 2 - 40 mL vials with | Screening conducted by | Presently a 48 hour
~5 grams of sample and 1 — | lab holding time for
2 0z., glass w/septum lid for unpreserved samples
screening, % moisture and Sample containers
preservative compatibility must be tared

2 Collect 3 En Core® Lab conducts all Presently a 48 hour
Samplers; and 1- 2 oz., preservation/preparation | holding time for
glass w/septum lid for procedures preparation of samples
screening, % moisture
and preservative
compatibility

3 Collect 2 - 40 ml vials with | High level VOC Hazardous materials
5 grams of sample and samples may be used in field
preserve w/methanol or composited Longer Sample containers
sodium bisulfate and 1 - 2- | holding time must be tared
0z., glass w/septum lid for
screening, % moisture and
preservative compatibility

4 Collect 1 - 2-0z., glass Lab conducts all May have significant
w/septum lid for analysis, preservation/preparation | VOC loss
% moisture and procedures
preservative
compatibility

2.4 Special Precautions for Trace Contaminant Soil Sampling

e A clean pair of new, non-powdered, disposable gloves will be worn each time a
different sample is collected and the gloves should be donned immediately prior to
sampling. The gloves should not come in contact with the media being sampled and
should be changed any time during sample collection when their cleanliness is
compromised.
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Sample containers for samples suspected of containing high concentrations of
contaminants shall be collected, handled and stored separately.

All background samples shall be segregated from obvious high concentration or
waste samples. Sample collection activities shall proceed progressively from the
least suspected contaminated area to the most suspected contaminated area if
sampling devices are to be reused. Samples of waste or highly contaminated media
must not be placed in the same ice chest as environmental (i.e., containing low
contaminant levels) or background samples.

If possible, one member of the field sampling team should take all the notes and
photographs, fill out tags, etc., while the other members collect the samples.
Samplers must use new, verified certified-clean disposable or nondisposable
equipment cleaned according to procedures contained in SESD Operating
Procedure for Field Equipment Cleaning and Decontamination (SESDPROC-205),
for collection of samples for trace metals or organic compound analyses.

2.5 Sample Homogenization

1.

If sub-sampling of the primary sample is to be performed in the laboratory, transfer
the entire primary sample directly into an appropriate, labeled sample container(s).
Proceed to step 5.
If sub-sampling the primary sample in the field or compositing multiple primary
samples in the field, place the sample into a glass or stainless steel homogenization
container and mix thoroughly. Each aliquot of a composite sample should be of the
same approximate volume.
All soil samples must be thoroughly mixed to ensure that the sample is as
representative as possible of the sample media. Samples for VOC analysis are not
homogenized. The most common method of mixing is referred to as quartering. The
quartering procedure should be performed as follows:

e The material in the sample pan should be divided into quarters and each

quarter should be mixed individually.

e Two quarters should then be mixed to form halves.

e The two halves should be mixed to form a homogenous matrix.
This procedure should be repeated several times until the sample is adequately mixed.
If round bowls are used for sample mixing, adequate mixing is achieved by stirring
the material in a circular fashion, reversing direction, and occasionally turning the
material over.

Place the sample into an appropriate, labeled container(s) by using the alternate
shoveling method and secure the cap(s) tightly. The alternate shoveling method
involves placing a spoonful of soil in each container in sequence and repeating until
the containers are full or the sample volume has been exhausted. Threads on the
container and lid should be cleaned to ensure a tight seal when closed.
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5. Return any unused sample material back to the auger, drill or push hole from which
the sample was collected.

2.6 Quality Control

If possible, a control sample should be collected from an area not affected by the possible
contaminants of concern and submitted with the other samples. This control sample should
be collected as close to the sampled area as possible and from the same soil type. Equipment
blanks should be collected if equipment is field cleaned and re-used on-site or if necessary to
document that low-level contaminants were not introduced by sampling tools. SESD
Operating Procedure for Field Sampling Quality Control (SESDPROC- 011) contains other
procedures that may be applicable to soil sampling investigations.

2.7 Records
Field notes, recorded in a bound field logbook, will be generated, as well as chain-of-custody
documentation, as described in the SESD Operating Procedure for Logbooks (SESDPROC-

010) and the SESD Operating Procedure for Sample and Evidence Management
(SESDPROC-005).
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3.0 Manual Soil Sampling Methods

3.1 General

These methods are used primarily to collect surface and shallow subsurface soil samples.
Surface soils are generally classified as soils between the ground surface and 6 to 12 inches
below ground surface. The most common interval is 0 to 6 inches, however the data quality
objectives of the investigation may dictate another interval, such as 0 to 3 inches for risk
assessment purposes. The shallow subsurface interval may be considered to extend from
approximately 12-inches below ground surface to a site-specific depth at which sample
collection using manual collection methods becomes impractical.

3.2 Spoons

Stainless steel spoons may be used for surface soil sampling to depths of approximately 6-
inches below ground surface where conditions are generally soft and non-indurated and there
is no problematic vegetative layer to penetrate.

3.2.1 Special Considerations When Using Spoons

e When using stainless steel spoons, consideration must be given to the procedure
used to collect the volatile organic compound sample. If the soil being sampled is
cohesive and holds its in situ texture in the spoon, the En Core® Sampler or
syringe used to collect the sub-sample for Method 5035 should be plugged directly
from the spoon. If, however, the soil is not cohesive and crumbles when removed
from the ground surface for sampling, consideration should be given to plugging
the sample for Method 5035 directly from the ground surface at a depth appropriate
for the investigation Data Quality Objectives.

e  When compositing, make sure that each composite location (aliquot) consist of
equal volumes, i.e., same number of equal spoonfuls.

e If a thick, matted root zone is present at or near the surface, it should be removed
before the sample is collected

3.3 Hand Augers

Hand augers may be used to advance boreholes and collect soil samples in the surface and
shallow subsurface intervals. Typically, 4-inch stainless steel auger buckets with cutting
heads are used. The bucket is advanced by simultaneously pushing and turning using an
attached handle.

3.3.1 Surface Soil Sampling

When conducting surface soil sampling with hand augers, the auger buckets may be used
with a handle alone or with a handle and extensions. The bucket is advanced to the
appropriate depth and the contents are transferred to the homogenization container for

Ko Page 13 of 22

www.k-plus.com



Soil Sampling
Revision 0
K-Plus SOP 1

processing. Observe precautions for volatile organic compound sample collection found in
Section 2.2.4, Special Techniques and Considerations for Method 5035.

3.3.2 Subsurface Soil Sampling

Hand augers are the most common equipment used to collect shallow subsurface soil
samples. Auger holes are advanced one bucket at a time until the sample depth is achieved.
When the sample depth is reached, the bucket used to advance the hole is removed and a
clean bucket is attached. The clean auger bucket is then placed in the hole and filled with soil
to make up the sample and removed. The practical depth of investigation using a hand auger
depends upon the soil properties and depth of investigation. In sand, augering is usually
easily performed, but the depth of collection is limited to the depth at which the sand begins
to flow or collapse. Hand augers may also be of limited use in tight clays or cemented sands.
In these soil types, the greater the depth attempted, the more difficult it is to recover a sample
due to increased friction and torqueing of the hand auger extensions. At some point these
problems become so severe that power equipment must be used.

3.3.3 Special Considerations for Soil Sampling with the Hand Auger

e Because of the tendency for the auger bucket to scrape material from the sides of
the auger hole while being extracted, the top several inches of soil in the auger
bucket should be discarded prior to placing the bucket contents in the
homogenization container for processing.

e Observe precautions for volatile organic compound sample collection found in
Section 2.2.4, Special Techniques and Considerations for Method 5035. Collect the
VOC sample directly from the auger bucket, if possible.

e Power augers, such as the Little Beaver®, and drill rigs may be used to advance
boreholes to depths for subsurface soil sampling with the hand auger. They may
not be used for sample collection. When power augers are used to advance a
borehole to depth for sampling, care must be taken that exhaust fumes, gasoline
and/or oil do not contaminate the borehole or area<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>